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eJ7^cK 



ZialJl x|| 2 2,^3*11 ^i^A|E-|(FC2)oi| q|o|E-n u # x|^7| ?J^|A^ SWL1CHI SWL20{|^ 3f-0|>J^ 
# °!7|-S^ £JcK 

i 60i| £A|g uf£f ^ 0 |, ^^7HSJ u|^aho|( B _ nj e_n+1, •••)# gjsj^j o|Haf°]if ^^^Hs| xfl 1 ^§51 ?j^afo| 
(SWL1_n, SWL1^n+1, SWL1_n+2 f SWL1^n+3 f -)0| inx^fe z| x|§o^ ^fl«|0| ?«fic(, 



^ ^H^l ^#5d ?4 = ajo!( SWL1f S WL2)€ ^ ^ aS2| «|f|^ a^a*II Dflsa|^x|oi| 5ioiA^ smaj ^.saj ojc a ^o| 



£}§ °joi|o|#A|g ^ 82, «^a| <= 7Hsj ^#^1 ?jHa^(SWL1,SWL2)# §a|o|| °]o||o|gA|=*|o|: 



£ 7 oj| £A|£h ^o|, s|«oi|Ai oj^sj^ x, Y, Z cH^ejl^ § X oiHBj|^ dif t*|if] h^Ret X-cHHBi|^i ^^-^(71), 
Ap| X-cH^^i^ tHit|^(71)oi|Ai #^£J^ dif = a|q3S(Pre-decoding)*fe X-=a| q 3^ (X-Pre-Decoder)^-(72)£>h 
S|^oi|A-i oi^s)^ X, Y, Z oi^EHI^ § Z of =b||^:» u-|ElQ*fe Z-cHHBl|^ u-|s)^(73)fiK £PI Z-o|HB]|^ d-|i^(73)oi| 
M m^£\rr = a|c|ag*|-te Z-H2J q^Ci (X-PreHDecoder)^(74)£ r , X-cHHs||^ fc*|&|^(71) S! Z-o^afl^ 

tHH|*(73)o||Ai X-OjH^ §J Z-CMHBjj^ aj^o) oiH^I^ *i0|§# S««K>1 X.Z-ATD BMS^(75)SK 

tPI X.Z-ATD «4S^(75)s| ft^^r almoin CSBpad d^S S^oU x^|o{|AH power-up a] 413 

3^ AK7| X.Z-ATD AJs, CSBpad S! power-up £i^oj| cij-af DflHai ^Oiofl 7|& ^Jif #^o r -^ *\\ 
CH>M^ ^^(76)SK X, Y, Z CHHcHI^: § Y-Oi = B«^# tH*IS°hc- Y-CHHBj|^ B\Jt\£(L9\(77), £P| Y- 

<H =e||^ o^^(77)oi|Ai >M^# Ha|MSo^ Y-Ha| D|aD)(x-Pre-Decoder)^(78)St. Y-0\^\± tf|E^ 

( 77) oj|A-i Y-OiHej|^ <M^°| 0)^|^ *i0|§# 3#°l-0i S^SKr Y-ATD ^^(79)a rf 4P| XflOlAjji; « 

«*(76)S| «^*JSSir^7| Z-HBI C|^Di^(74)Oj|Ai = a| Aj^ Y -ATD BMB^(79)S| t^dit t^r 

Oi ZJ- Dj| sa| M^CHI Ifiof Aj^# a^ohfe- ^ *i|0)Ajs: ^^(80)fir, ^7| x-=a| c|^Ci^-(72) S! Z-Ha| C|^Di^- 
( 74)o|| Ai #e|£|fe. Halcl^gg Aj^-g. fj-AH^ol m%i CHI sa| ^ *±^o|-^ x-S^H q^ci^(x-Post-decoder)(81) 

2K a^7| X-S^H c|£2Dl«(8im 4P| JilCH^Js SMH^(80)oiM dtt «W ^ SWL *! gq(83)^l 2| 

>i#5! *lHa*e!« ^#51 ^sapj ^§^(SWL Driver) (82) 2|- , £Pi Y-*a| c|^ci^( 7 8) S! *i|cH>d s 

^(80)2| f^dlf U-AHol-Oi «HS «|Ha|-°!(££-^ d|e U ^o|) S AjEi)^- &a *uo^(84)s>h ^7| MS xilcHds 
(80)s| #^a|^ A^ 7 | fl|oj^(84)a| #^^J^# ^J^°J^(Sense Amp)2| ^ gj °J/#^(l/0)# fl|o|*fe 

Ay^oyn a ^J/#^ ^i|cH^(85)2K s| «a| c||o|eh ^!^?aH 3! S/S^ ^|o|^(25)# eJBjitj|o|^A|7|7| oj/ 

b-(^ *i|cH^(86)# =?-*\°lol ^aa^K 

£E 8-B i^S *l|CHAls ^ «o| gszjL^^oIcK 

S S-S *\\ 1 ^A|oi|o| xHlojAjs ^B^-b 2|-?-o||Ai S^H)^ CSBpaddS, X,Z-ATD ^^(75)2) X,Z-ATD a|^ ££ 

^J-S SSdt § ^|CHS CSBpad^^# AJ^m oi^ g> 0r 1 , x|| 2 §7|>M^# ^joK=r bHff|^(9i)£h 

AJ7| oj^ bHjE)^(9l)2| X|| 1 #7|A|^^ f Hl^bij A|^ # u^o^ XiS^A|0||fe #^|0| 0|^CHX|X| Sfe ^goj- ^^Aj^ 

SI £P| A-i| 1 #7|ais2| ^o|^# 1e^^ so|3 ah|7-!<m^sk H|Hah°J #2| o\\u\ §g§ fls- na| 

ceH -y 7 | i^o | ^ ^|7HS Ajs-i- gj^o|-oi Aji^-^H^l ojoj|o|g a|§^ ^s|-7| a4| 1 S§i Als^K ajeh ojo||o|# 

A|S# tl|^afo} nj b|Eb^O|o| #-^(pul|-Up)# SSop| ?| » *i| 2 ^iS^, ^#^| o|c H ^o| zp.^^. 

(SWL Drive)2| S^d^ SI 7|E^ SEf ^ah^7| ^ 3 ?A?A %^\^ n 1 3^S^(33)2 r ; £P| 

^| 1 SH#^(93)2| AHI 3 ?jEf aj^ # oj^3(-oi a^I ^m^l ?J£SPJ ^^2| oj- A f5 i ^|sa^(SWL1,SWL2)# 
SWL12| 7|g. nm ^ ds(S1) °J SWL22| 7|^ ^ ttf^S dS(S2)£K ^^(Sl )(S2)2| »^47|^« ^§op| 

ojtf 7|£-§^d5L°J AH| 4 S^idtSf, A^| Xi\ 4 aM#A|3;0| S=^A|^| ^ ^ Aj ^ ( R2 ) # Z|Z| ^AH^O^ A^| 

^1 4 3^fdtt ^7 1 AiS^-E-Xj- oy L^ 0 |^ £j-X|J=i(92)°| H|S«MAjs^. #^^^2 ^7| l^JM ^lOjAjs; 
(80)M #^o^ XH| 2 a^m-^(94)£h, ^7 1 oj^ «(91)o| xi\ ^ t x\\ 2 ^-7|a]^ av 7 | xf| 2 ?j^M^-(94)2| XH| 4 

S^oj-Oi a^| SWL12| 7|£- ^ ds(S1)^r ^7| SWL22J 7|^- ^ aj^( S2 )# S-E E|^oj| 

0IS M ^7 1 CSBpad i!io|| §7|h)S^ ^§Sp| x|| 5 d^r, ^7| SWL12| 7|^ ^ a|^( S1 )^ av 7 | 

SWL22| 7|^ n|-g ^ ds(S2)^h ^!oi|o|#a -y-Efloj) a-| °}9_t CSBpad A Js7 r c|^o||o|M s|^ ^l^oi|o|## *r^h^ ^7| 
SWL12| 7|^ n|-§ ^ Aj^( S1 ) £ |. A^ 7 | SWL22I 7|^ n|-§ Aj^(S2)7 r 9^^M #^0| &£.m Wv[x\ °Joi|o|#^ 

gSA|=*|^7| ^|oi- aM| 6 dif #^o^ xi| 3 ?d^S-^(95)2f; av 7 | xfl 3 ?jHS^(95)s] XH| 5, M\ 6 Slf <i!^ 

si- ^7| xhi 1 a^#-?-(93)sj Ai| 1, AH| 2, Ail 3 fjHS Aj^ah a^7| xi^joj- °! in0|^ »x|^(92)s| o^|d| ^4 
oj^3^ aii>.^) noj NM0S ^ x ^oj ojoj|o|M ^^(SAN) SI PMOS ^xfo| ojo||o|g Ai^fsAp)^^ ofloj a^oj d|Ha^oj °J b| 
Hot-a^nf Aii>.^H ± = 2] xigoj. ^a|x r x|# 5§sf7| aj^( C3 )^ > Aj eh ojoi|o|# a|§oj #-s(puii- 

up)S 5Sofe ds(C4)# #^3^ xil 4 SHS^(96)# SS^oi ^ahsjcK 

o^S, a^7| §£S x-i|oiAj Jl ^aj«o||ah sj^o| oi^Aj^( CSBpad aj^ j A ,Z-ATD tis S! ^J-S a# A Js)7 r £hS^MI 
^9^2 7hSoFS ^7 1 X-iAjoj- sxj- o, ^o|^ ^X|^7 r tl0|£ ##^1 §^CK 

£ 9^ -s- ^go| Y-oisa^ S^fA| fig AiioiAj^ ^ «.o| oj§^ EFoiasoicK 

£ 9o|| £A|2 b^ go|, a °!o||o|gAj^o| cSBpad^s^ & S!o||o|M g§ #s« fi|^oi|Ai °]7^cK 

ol7|A^ t ^ oioiioigAjs:- m^a^ # oiojiolMA^EH^ 3p| emboli Av 7 | CSBpad a] s 7 h ^oKhighWW ^(low)M So|§ 
nH7^oi|o|MAfEH7HJc:K 



£9oi| 5£A|g S1BS#&SWL1# ttttSWI 9IC£fl *ll<Hi!a: «MS¥(80)o| el^Wfe SSfi xHIojaj^ a«^(76)a| ^ 
^ajsoI ji, S2£ SWL2S aMBWI ^§ *i|cHd <§> W«*(80)o|| e!7Wfe fl|o|Ajfi tt«¥(76)s| #^l£!J>o| 

t*. 

^, SWL1^ SWL2of| e!7|-s|fe cH|s.a| *J o|a||o|£| £^(ROW)gfS°S a!7hs|fe £j^o| °m £a|e|a-| SfSf 

*|=ate! ?-§^(82)oi|Ai ^ CH^BII^ c|sq(Row Adderss Decoder) s| PS1 oj PS2 7|- *J-^£|cH ^#51 o, 

£a[2! ^-^dS^J SWL1dS£ r SWL2dS# £}^K 

WIS ftch 

CSBpadds^Ml^ZJ^ A|*tgbflA) t1.57h a|s^s|7| o|*j77pc|fe s^(Iow)^e||s 21, tl5^o| A|xj-s|g ^o| 

(high)AJ-EHs ulSgsl-gc^l 7^*1-3. 

H*|, i°jo«AHi LfEftf I>o|, tl^ZfollAH^ cSBpadd^S 3K>l(high)o||AH s-^OowjS S!oi|o|#A|^jcK 

0|CCH, X, Y, Z-CH=fi||>^ t10|Ajo| ave|) # t70| A|*M£j - A|§o||Ai Y-C»=a«^ *j0|£j°3 o|aflo|| Y-ATDd 

na|Jl y-<H = s||^7M110| A|sj-s|fe A|goi|AH *jo|H iq Y-ATDds^ tl loi|Ai «e^ t12^2WW WI^e^ @ch 

tio| a^^i t2^P-Z}0| a|x|£| Si S1f S2dS7 r *M>I (hightech aplA-J, S1d5= tS^ZM*! *I-o|^e||» ^ 

0|CEH, S2^J^^ t3oj|AHifLEi \4^^2}o\\ o|-o|ave«# ^a|^MI ach 

opW, si,S2>Js^ ^#5! «Hate!fc! SWL12F SWL2£JJ>^ 7|^^S# Sgsfecfl AWfich 

ZIE|21 C4£\5Lm& X\\O\¥-0\\A-\ HBiq^Sa Y-<H = Bflri:£|' H^Slfe C4NdS^I Oi|b|Aj^)^ t 47h A|^H|^ A|go||A) 0|*j 

s| s^Eflo||AH ^|-o|^EHs S0|H|CH cSBpad A Js7F q^o||o|#s|^ A|g( t i57|- a|^«e|7| o|2)oj|A| cw s^^eh 

s SJoiaciK 

^7| C4d^^ Dflo] £jo| tf i °" O|^tf^^ojo| blHB^HF ^J^^H^I $^^^°| diSgf 

P2£Js(^#5! ?JHa^oi| °J7^^ PS1dss{- PS2ds« oi|b|Aj^)- S 1 , S2^S7|- ^o|^E|)m t2^^o| 

A|X|£) - A|§Oj|Ai SK>I^E||£ aO|£|CH t67h A|^E|-^ A|Qoi| A) C[A| ^^A^^ ^0(3^. 

^, S1,S2d^7^ S^°J tlsiW t2o||Ai t5^Z! A^o|oi| 3|-o|^e|]# ^Ajsfe di^ o| ^Zi#eh AJ 

C3ds({ll^?3°s) 01^^ tEf o|S^o|gA|^|^ C3_C£!S£| oj|a|AiSm tl^F^W^ o|S^ej|o| ^o|(high)^E}|# 
^l^^^l^ t 27|- a|^£)^ A|§oi|Ai s^ej| S xjoia^K CSBpadtJ S7 h c|^o||o|M^^ A|^0{|Ai ^A| o^l^EH^ *j 

01 a 

zial^L SAN^!s:(^!^?SH S/S^ ^i|cH^(85)Hj ^a|?|7| ^sh ojja^m ?«a HIH^I^b^ *i|o^R=- ^ 

52! SAN_Cd^# S>^7| CM|ti|Aj^)- t2^Z}^lfe OlS^EDoj M^EH# ^Xj^C^j- t37f A|A|HJ^ A|go]|Ai ^0| 

^ejis *lo|£|i CSBpad<Lis:7^ c|^oj|o|M^^ A|goi|Ai ^a^^ *jo|a^K 



sap^p^s^ oii«i4!a)fe ^1 san^s^ yciis s^ck ^, t2^2t^wfe ois^e! «k>iawi» **i*^7|. t3^h aisj- 

JE 10-E £ B0|| ccfB X,Z-oi^Bi|^ BSW ^icHds BMB*s| £J#*M nfg£0|ch 

JE 10011 £A|£j X.Z-CH^^I^: Xi|OiA|^ ^Aj)J=io| o]§Sj Hf§£^ £E 9S| Y-CH^Bfl^ ££H ol#^ HfclHSj 

EM, £ 90j|Ai^ i>o|, Y-cH^e^ g^A|o||^ Y-cHH£H|^7 r A|goj t7 ji|. t 14oi|A^ Y-ATD^J ^7 1- ^0|^e})^ s\ 

^ oj| X,Z-o]^\\±y[ t&mm S^oll^ £ 10011 £A|*h u[s>\ ^o|, X.Z-ATDdS^r sK>|aje||s £jcK 

C4 A JSfe t3^Z}^A"|-^ £^E||* ^-Xmcfrl \A7[ A|X^ - A|§Oj|Ai 0|S°| ^^E||Ol|Ai S(-0|^E||o| Aj^ 7 f =j 
ZL£|J1 X,Z-ATD^!S7F ohO|AkEH^ £|7| 0|S^W *|-0|^E|H| #X|*W7|- t70| A|^£|^. goj|A-1 ^^-AI-eH^ Hjc^ 

o|^ ?>o|, X,Z-cHJEBj|^°} ££}«I-Q X.Z-ATDdSJl- fllOiAjA gteS^fil &<NR^. CSBpad^J iL^r iJ^sMOi Ah 

S#fi-«^r ao|, X,Z-ATD£J 3L7I- t72h1 40|| ah 3|-o|meho| 9.^01 ^xims zl ^y#gh CSBpad*JS:^«|-o| ^eH^. 

n*aW, AHicHAj^ ^^-(76)oj|Ai #^d^7|- c|-a| s|cH sH^ x,Z-cH = a||^7|> §^51 o S chai|^ 

(Access)Hli^ fie*. 

SS, £. 11^ S- b|?|^AH D||sa|S*|oi| ccf# fllcXAjS: #«^(LCPG: Local Control Pulse 

Generator)^ s| ^I^ah^o) cK 

¥ &go|| ttr# ^loids *MB¥fe #M§ AiiolAis ^^(76)a| feidssh Y-ATDd^^K Z-Ha|c|aq ^(74)s] S 
^, £ 110|| 5EA|£j S1,S2,P2 f C3,C4,SAN, SAP^Jsi-c- £p| ^lOiAjS ^^(76)^1 S^a|^ 0 |^, Y-ATDdS^ 3 

^ «W ^0|, Y-CHH^|^7h SOlfjiS CO) ^3Rzr CHHBjl^ *J0| S^^SOlcK 

WEBpadAlS^ B|-0|e ojol|0|g n}|^°| aj^^m), b^o|^ S.JE.a| t ^^a^e||# ^ah^a^^ §^ojc[. 

£ 110|| £A|Hj ^go| ^ICHAJS ^« - a7i | Alj^oy n a, oj/^ Ai|CH^(85)^ ^'^^^ S>#CH Ml^- Ai| 1 

ta|S|^(100)2F, ^§ *i|o^(ioo)^ S^Hl-^- dif elScH M)^ *i| 2 ta|S|^(l01)^, ^#5! ^7^^(82) 
S ^J^£J^ Aj^m a}^cH M)^ x|| 3 ^a|5|^^(i02)^ ?^ScK 



X\\ 1 ^£|S|^^(100)^ BS_T,BSB_T, BS_B, BSB_BAj^# AH| 1 Ah«( 100a ) S ^ SAP_C, SAN.C^Sg # 

^^fe Ai| 2 ^-Bl^^dOOb)^, C3_CA]s-l- S^^-b AH| 3 ^¥(100c)» 

ahi 3 ^a|s|^(102)^ PS2AJ^# xii 4 ^a|^^(l02a)^ t PSId^:^ *fl 5 talSt^d 02b) 



o|fif ao| ^ah S ^ g *i|GHAji> ^aj «o| ^A^g M ^ AUi|3| gets c^sf ScK 

Z-Add1 ,Z-Add2, Z-Add3, ZLa.\H Z-Add4AJs:# ^H-I^^ofe M\ 1 ^(l 00a)^ Z-Add1 ,Z-Add2 A Js# ^^l^^ 

^fe aHI 1 tH^7i|0|E( NAND1 ) i Z-Add3, Z-Add4Al^# fe-alS^Ffe *i| 1 tHH7l|0| ^ (NAND2), 1 , *l| 2 tHH7i|0| 

H(NAND1 ){NAND2)S| §^a|^^ ^£|£aj^- ^ 3 ^HTilO] e (NAND3), ^7| Ai| 1 t!! H7i|0| ^ ( NAND1 )oj ^^aj^§ y 
3A|7|^ AH) 1 eftHNONVl). &\ n 1 ^tHEi(INVl)S| S^a|^^ y S A|7|^ xfl 2 2ltHEi(INV2), X|| 2 «dl^7i|0|e 

(NAND2)^I S^aJ J># ySA|7|^ AHI 3 S!tHE^INV3), ^7| 7\\ 3 °]tH^(INV3)^l #^aj^s. h^a|7|^ A 4 S!*HeH(INV4) 



oi7|Ai t a^ 7 | q 1 o|tXEH(] NV 1)o) #^a|^- ahi^h SI £J/#^ Ai|cH^(85)^ °J^Ajs(BS_T)7f £|2, *\\ 2 °] 



fcHN(INV2)£| t^dl£ 31 S/S^ ^|CH-^-(85)sj °]ejAj fi(BSB_T)£!^ m. 

a^ 7 | ^l^oy^. °i oi/#^ ^M-^(85)S| S^aj^ BS_T^S^ BSB.T^Sl^ #7| 51 a/S^ ^ilOi^- 

(85)0|| Ai Ai|^oy H o| oj§^^ If Q\\21 ^ «l^oj §J b|Mbhaho|# AjEij^o^ oj§A|5?|-^ H£H^n|£ 71|0|e S 

AH|cH3h7| ^oKxiicHAjsolcl-. 

=LB]H #7| x-il 3 ^JBHEH(|NV3)^I t^^Ji Ai| 4 °lBiEi(|NV4)£| §^>M££ ?A y A 5! S/#*M *flol ^(85)^1 E£a[ 

m °J^^iS A^sl^oil, 3 °Ju-|e-|(|NV3)^| #<M£jS^- BS_B^!s7h £|Jl t xi| 4 o|u-| E -|(j NV4 )o| §^a]s^ BSB_B 

047|A-j t m 7 | BS.Bd^^h BSB.Bds:-^ CH|^! *J d|eafojn|. d|Bti|-a^g ^^oy H o| °j§^k>]| o^a|=?|^. 

^ 7\{9] = &±o.\& 7i|0|M# ^|Ol3fe ^i|CH<M^7|- Q CK 

o|cH, #?\ M\ 3 tH^|o|H( NAND3 )o| §^aj^^ ^ICHA!^ ^^(76)oj|Ai SAP, SAN£J J># 

0| Aii^oy n a, oj/^^ J1| 01-^(85)^1 °J^dif ^#CH LHfe *i| 2 ^ai^^doob)^ 4*7 1 SAPd J>2| &y\ n 3 tH^|0| 

M(NAND3)£| A JM ^a|?jA^- aH| 4 uH^^|0| e (NAND4), Ai| 4 tH JE.7j|0| e( NAND4 )o| ^aj^-b. uj.*jA|7| - *j| 5 

o|d-)E^(|NV5), SANd^^ a^7| s|| 3 uHH7i|0| e(NAND3)^l t^dlt *]-*jA|?|-^ Ai| 5 tHH?i|0| M(NAND5), 

5 tHH7||0|H(NAND5)^l £!3 A i?l^ aH| 6 ^!tHEi(|NV6)# 51,^^. 

0i7|Ai, a^7| Ai| 5 oj^E^|NV5)^l M^^JS^ SAP.Cd^^h Ai| 6 £!*|Ei(|NV6)ai SAN.CdS^I- £|ch 

0|0), AM A 3 tH^7l|0|^(NAND3)a| $^a|^^ g S £ Ail^A]^ «^^(76)oj|AH C3^]S# £rEL|o* A^aj a} 7 | 

Ay^og ^ aj oi/§^ ^|CH -^(85)^1 J>7F CS.C^sm fte^KE- Ai| 3 ^ai^^dOOc)^ C3£JJ>-i- ygA|^|^ Ai| 

7 °]tdiEi(|NV7), 4*7| aH| 3 tN^7i|0|e(NAND3)^l Ai| 7 £! *H Ei (||MV7)S| *^£!s:» fea|^A^fe xj| 6 tH^7j|0| 

^(NAND6), £PI H 6 tHH7i|0|H(NAND6)^l S^d^l" ^3*l?|-c- *i\ 8 £!t*|Ei(|NV8), ZLB.\H Ai| 8 £jtHEi(|NV8)2j 

dlf ^AjA|^|-^ Ai| 9 ojfcHEi(|NV9)# SSSch 



0i7|Ai t a^| Q3_ctl^ ±J7| S Ai|cH-^(85)o||Ai d|^a^^ d|E U ^^o|^ #~c|-^(Pull-Down)A|^|li § 

*l°l| o|aaho|gA|7|^ #-c^ °i o|iaho|7:i^(£So|| £a|£)x| Ai|o]^ Ai|oiAj^ 7 ^ J1> ^-^h^I «i ^a^jih 

b | eo^oioii g^o^ A^SjCK 

^7 1 AiloiAj^ ^Aj^( 76 )o||Ai C4AJS, WEBpadds, na|ZL ^7| xi| 3 tHH71|0|^(NAND3)s| S^^Js-l- 

^a|oi>4-^ 0i ^ a Ai|oj-^(84)°| ^J^a!^( C4N ) # °}#o| Ljj - xi| 2 -balsl^doi)^ WEBpadds# ^S^l^l^ *1I 10 

o|diEi(|NV10), Ai| 10 °JfcHEi(|NV10)Sj S^AJ^;^ «|SA|^|^ Ai| 11 °J tH Ei (|NV1 1 ) , C4A]^# y|AjA|^|^ Ail 1 2 «i Ei 

(INV12). -fej-^l Ai| 11 oldiEi(|NV11)^l S^Aj^xil 12 ^!tHEi(INV1 2)2.| #^^Js:# ^EL|ojA^|.- H 7t H^7]|0|H 
(NAND7), Ai| 7 tH^|0|B(NAND7)S] §^aj^^ ^xiA|7|^ Ai| 13 °J di Ei (1 NV1 3), H 3 tH^7i|0| H(NAND3)^ §^ 
Ajs-l- y-SA|7|^ Ai| 14 °JtHEi(INV14), Ai| 14 £!tHEj(|NV14)£| #^aj^^ xH| 13 °JdiEi(|NV1 3)^l ^a|oj 
AJ^- xi| 1 ^0|-71|0|H(N0R1), Ai| 1 inOM|0|e( NO FM)o| #^A|^m u|g A |7|-^ Ai| 15 o]biEi(| NV 15), ZialJI Ai| 15 ojdi 
Ei( INV15)^I S^Aj^-p. aj-gA^I^ Ai| 16 °]fcHEi(|NV16)^ i^o[cK 

oi7|Ai t xii 2 ^£|J»|^(i0l)o]|Ai ^^s)^ C4NA]^:^ Y-Ha|c|^Ei-^(78)cH|Ai m^nz] Ha|c|^g@ Y-cH^£-l| 

±9± lj-Ajs|-^ ai^o|cK 

a^ 7 | xi| 3 ^a|S|^(i02)^ Ail 4 ^a|o^A i «( 102 a)£}- Ai| 5 ^1^^(102^ ^^cK 

±m5l -rJ — a|-°J ^§^(82)^ S^h)^ PS2ds# el#cH M)^ Ai| 4 ^a|o^Mfi(i02a)£r Ail^Aj^ ^^l(76)o\\M 

P2A|^# «I-SA|7|^ Ai| 17 o|fcHEi(|NV17), Y-ATDAjs^ C4AJ^ ^ Afl 10 °l bH Ei (|NV1 0)^J ^a|^>4 
ofe Ai| 8 tHH^|0|^(NAND8), Ai| 8 tHH7]|0| H (NAND8)S| f^^^t ^a|^|-^ Ai| 18 °JtHEi(|NV1 8), Ai| 18 ^HEi 
(INV18)S| #^a|^ # aSA|7}^o h ga||o|A|7|^ §£^|0|^-(D), £P| Ai| 14 °JbiEi(|NV14)S| S^d^^f S2AJ^. ^' ^^|o| 
^(D)^l i^ A Jif ^af^Aj^- xi| 2 ^of7i|0|^(NOR2), Ai| 2 ioMIO|^(NOR2)Sj #^aj^^ a4I 14 ?JbiEi(|NV1 4)2] m 
^£\5Lm ^a|^>4^- Aij 3 in0pi|0|^{N0R3), OLE\H *\\ 3 ^o^|o| ^ (N0R3)^I i^dM Ai| 19 ojdiEi 

(INV19)# Slfo}cK 

0l7|Ai, «7| gBj|0|^(D)^ ^7H^J ojHiEi^ ^AjEjcf. 

oloiA-i, o,ca^i ^§«(82)^ ^J^£)^ PSld^m °}^cH L4)^ Ail 5 -^a|^Aj«( 102b )^ AiiojAj^ 

(76)oi|Ai S1 A JI2f 4P| Ai| 18 °JfcHEi(|NV18)S| S^aj^^ ^alojAj^- ^| 4 i n oWl0|H(N0R4), ^7| Ai| 1 4 o| 

tHEi(iNVl4)s| S^Aj^af *j| 4 inoMlo|e( NO R4)^| #^aj^^ ^a|^ye^ Ai| 5 inopj|o|m(NOR5), nalJi a^7| Ai| 5 ^ 
oW|0|H{NOR5)Sj ^£}±m ^AiA|^|^ Ai| 20 £]fcHEi((NV20)# S&^cK 



0|Sf S8 *\\0\£\3. tt«^(80)o|| SICHAi, 8|^aj s ^, S1 i S2 l P2 t C4 t C3 l SAN i SAPdafe 4P| *H<Hajst 
(76)o||Ai «e)fi4. 



a^7| Z-Add1, Z-Add2, Z-Add3, Z-Add4 A j2^ Z- = a|qsq^. (74)£| *^d20|cK 



aa|ZL ^7 1 3! £J/#^| xflo^(85)£| gje*Aj SS AhS£|^ BS_T^ BSB_TdS^ & Dfl£] M m^(Top Main Cell 

Block) ^1 «|HB^ 01 b|Htd^^## <*M\±i5l7\ fle 4!So|cK 



BS_B^ BSB_Bd±^ oj|o| *j 1-^ (Bottom Main Cell Block)a| u| e £ ^oj oj h|e h ^o|^s a|A||^7| £1 



fflx-j, ^7|(write)£ = o||AH wEBpadd27h s^eho|hs x|| 10 e!fcHEl(IIMV10)s|- xfl 11 2!HeH(INV11)# 7i£! #^>ds7|- 

S^0|HS X|| 7-fcS =7||0| e(NAND7)7|- U IS^^ *K>|#E||S| a]^;# S^^cK 

Aj7| 3hO|AVEl)o| fcBfAj£fe x|| 1 itoW|0|E( NO R1)» S-^^A|a O^M) C3£!s:7|-x|| 15 £!fcHE|(INV15)fif X|| 16 °lfcHEH 
(INV16)» ^x|-£|os #Ji^M C4N0| gcK 



C3dS^ «£S*e! SWL1 at SWL27I- «g£|-£|7| 0|Soj| u|E a ^ji|. a|^ b ^o| - H&| *|-x|(precharge)^ §21 S 

9 x||0|^(84)S C4Nd^7> S^E||7|- »ch 



^, C4N0| s^^-E||7h s|fe fof ^ a AjEjjAj5:7^ uia-Aj^l-fijcH DiiolEitH^fii- b|"E£|-«!2>a| <M^^.#o| x^a^h 



^7|SHO||A-io| H |HBFoj Ha|*WA|S| U|HBho|0i| Ajaj G||0|EHfi|- #^ E||0|EjtH^0|| *J 9 G||0|E|7|- ##ofe 



£E» f ^7|SH0||Ai±=. xi\ 10 °JbiE-)(|NV10)^l #^£J3L7|- a[0\^y[ £)H^ Xfl 8 tHH?flO|^(NAND8)# iS^A^cK 



ccfaW, x|| 8 tHH^|0|^(NAND8)^ Y-ATDAJs, P2,C4^JsH| x|u||« gfech 



P27I- ^ol^ED^AH, S1,S2^JS7F #ah^a^^ § a^x| S §o hoi |- m 8 tH^7i|o|^(NAND8)S «HMjJ*A| 

^ S1 ,S22l| S^x| # fi»»ch 

Siaf S2£js£| s^ss^ol asslfl, P2£l^tz ^^y[ £|HS o|ccH xii 17 e!fcHE|(INV17)s| #^o| mo\^my[ s]o{ § 
o S Ai| 8 tH =7||0| ^(NAND8)0| |^if£|H£ Y-ATD, ^ C4^l #e||o|| ccfaW xfl 8 t!!H7i|0|H(NAND8)S| #*|0| § 



x|| 10 2!tHE|(INV10)fi| m^0\ SF0|^E||0j|Ai C4d^W£ *K>|aje||7|- x|| 8 tHH7flO|H(NAND8)7h #g£|. 

£)CH Y-ATD ^1 27 F flHBJei ^-^(82)^ S^a Ch 

cWBMH, Y-cHHBj|^7h *io|£j-^ ^ZkHH si^s:^ S2^^7h x« 2 ioMlo|H(NOR2)£|- xfl 4 !to|.7||o|S(NOR4)» »^ 
S|-A|ao S Y-ATD^I^^ x|| 8 tHH7||0|e(NAND8)^ x|| 18 £l*-|EH(INV18)# H 4 i^oh7||0| H(NOR4)oi| S^H|H t § 
a I o|| 9ago|^(D)o|| 2\m Seiloia x|| 2 inoM|om(NOR2)o|| s&a^K 

a^7| xfl 4 itOMIO|H(NOR4)S>f x|| 5 ^oW|o|e(NOR5), 3a|Jl xfl 20 atHE-|(INV20)# Y-ATDds:^ ^Sa 

eHs| PSiAj^Fa^K 



4^7 1 xfl 2 ^oMlo|H(NOR2), xfl 3 ^oMIO|H(NOR3), aa|H x|| 19 °jtHE-|(INV19)# #^ Hefloia Y-ATDds^ 
a PS2±J«^ac:K 



c^afAi, PSI^Sfif PS2dSfe Y-ATDd^Sf &>3a ^c:K 



o|cq|, i^|o|^(D)# ?Aj§^ oi^ °JHe-(^ a^|^# psids ^ PS2dsa| s^Aj2:7f g*|^ a|t>^ 

»^7^ck 



OICH, ?P|aH0||A^ Xfl 7 tH^?i|0|^(NAND7)7F «^^E||7|- S\0\ C4^| aj^ 7 ^ xfl 12 o|«HM(INV1 2). xfl 7 t«=^|0|E 



(NAND7), *i| 13 °JtH&H(INV13) t *\\ 1 inOM|0| e (N0R1 ), *il 15 °lfcHE-|(|NV1 5), na|H *l| 16 £jt*|EM(INV16)# 
#^ofOj Hf-S^l C4N0| S^K 



ufa W § C4N£Ji>Tir Ail^^Ho]| ojsH A Jtf cH|o|EHtH^cH| g&sfe <*jt># »ch 

aa|H 0|£f ^-B t^|a^oj|Ai^ ^| 10 °!^e^|NV10)s| ^iiS.7[ ^^e«^aH xh| 8 tHH?l|0|H(NAND8)§ 

Y-ATDdS, P2,C4>Js:s| gg-0| ^^S]^ x|| ^ E-| (INV1 8)^1 §^^71- ^^e||7|- h)CH xi| 4 iiO|-7i|0|H 
(N0R4)# tfet #^sH&^K 

o|o||, r^^5d ^HS[°J ^-^"^(82)^1 oj^Al^^. Af§£|^ PSItJ^fil- PS2ds^ S1^ S2d^oj| c«eH zfzf yq)ii|-So| S 



^, £ 120|| £A|o[ dhfih ^o|, Y-HBI qsq ^(78)011 M m^?H2\ Haiq^Sa cH^EH|r±:(Ypre_n, Ypre_n+1 , 

Ypre_n+2, Ypre_n+3, •■•)# ^l^l cHHs^S>|- Xi|cH>M^ ^^(80)o{|aH #ej£|fe- C4N£J ^a|^>4^ ^7H°| 
fealS^(120a,120b,120c f 120d)Sjif f y A 20a, 120b, 1 20c, 1 20d)£| S^^oll oJSg EltHEf 

(121a, 121b, 121c, 121d)## StWol ^g^ck 

OpW, zt ta|flt^(120a, 120b, 120c, 120d)^ #^o| §}|£J £jfcHEi(i21a, 121b, 121c, 121d)* Y-0) = a||±: 

(Y_n, Y_n+1, Y_n+2, Y_n+3, Z!°-|Ei(i21a, 121b, 121c, 121d)# aj^- Y-O] KYB_n , 

YB_n+1 , YB_n+2, YB_n+3, - S^. 

o\s\ ^ fjg »i|oi^(84)fe Y-=a| c| ^(^(78)011 ah ^?H^ Halcl^ss cHHafl^S ^§ allocs: 

(80)CH|Ai C4N<MJ>S>|- mj-^HI If^ofOi ^^7H°j Y-CHHei|>^ S! Y-Oi^B^b^-i- Zl^OilAH ojojo) Y-cH^i^ 

iJ Y-CHJEBj|^ti^ tfAOJn oj oj/§^ X||CH^(85)S S^tM. 



i 13o|| £A|oh g>o|, if Djoj *j #^oj| o^si-c- u|Ha^(Bit Line) 5! «|HtJfa^(/Bit Line)oi| zfzt sfl &s| BIT_T 
» BITB.T^K MM Dil^J ^ S^oi| o^ 2H) ^ a|^oj o, b|Ed^ojoj| z|z| eH&H|-b BITJB S! BITB.B^K o^|A-i, £°joj|-^ 
i^lsi^l at5»x|fi} b|^a^ oj tj|E d ^o|- ^a^»o S ^-7H7h S^^lcH oicK 

u|ea^^ b|Ed^fojo| S o| # «-c^(p U ||-DownW*l JL t o\^b[o\^a\9\^ ^ o|f| aho|xH « (85b)^, B oil *EJ 

o|esfoj oi H|E d |. B ^ojji|. ^Aioy^sl Ajq^H oj^A|^|^ xi\ 1 , x|| 2 H^H^Dl^ 7i|o|^(i3la,l31b)£K 

M# ch|oJ ^ oj d| E£^o| of d|Ed^o|^ av 7 | AijAjo^ no| oj#e^c>g dq^££ x-|| 3, M\ 4 ^|H^a|-4d ^|o|e 

(131c,131d)£K ^7| A||A|oy no| oi^c^ d|o|Ejato| oj L-||0|E^d^^^o|# Ajq^j ojSA|^|^ x|| 5i *1| 6 ^^H^o|^ 
7«o|JE(131e,131f)S. t^S^K 

oi?\M, ^7 1 {U^j^H(85a)-^ fi-^^af ^|Oj§|-7| n|H^ ^^jx|^Ei(PM1 0) ^ OHS.^ A|^E-|(NM1 0) 



3LB.\H ^7 1 H|H^ H2HX|^Ei(PM10) §J °J£± ^^j X| ^Ei (NM1 0)* ^|0|ofe 7i|0|H Ai|CHA|^o| SAP.C^S^I- SAN.Cd 

ZLtt ^ AflcHAj^ a^¥(80)o||Ai S^sjoi ^^7HS| d| ea ( oj o, b| s U ws!ol| a^^cK 



0|SJ 1>0| ^Sj AljAjoyn oi ol/#^ Ai| Oj" (85)011 AH, At 7 | ^1^05^(853)7^ B D||oJ *|o| q|o|Ei# A^Aj^ g^o||^ Xfl 1 f 
M\ 2 ^eg^Dltf 7||0|e(131a l 131b)7f afOMjsji, xj) 3, H 4 H|H^a|^ 7||0| e(131c,131d)fe S^QcK 



ycHS, S.H Dfloj ajo] q|o|El# AiiAj^oiot g g^o||^ X|| 1, X|| 2 H^j^:D|Aj 7|| o| m(1 31 a, 1 31 b)^ aH| 3, aH| 4 

M?H^o|^ ^|0|^(i31c,131d)^ ^(ON)ScK 



Zf eeH>.D|Aj 7||o|E(i31a, 131b, 131c, 131d)#-E eagx| ^(PM)2f ?_H£^ ^^j a|^e-| (NM)7|- ^l^o^ ^ahs| 

^7 1 xfM, xi| 2 H£H^o|>M 7«o|e(i31a,131b)sj *1|0|^ xilojAjsoj BS.TdSfif BSB.Tds:^ ^7| 

g xi|o|Ajs ^^(80)oi|AH #^£|cK 



ZLBlJL xi| 3, *il 4 M£H^C]|tf 7||o| e( 131Cf131d )o| xflcH^ *flcHAjs;o] BS_B£J3>*|- BSB_B£J3L 5E» 

n\0\H& ^^(80)oi|Ai ^S4. 

*|| 5, *il 6 H^H^al^ ^|o|H(131e,131f)s| ^/££f *l|cHofe ^|cHAjseJ Y_ndifif YB_n£Js^- &7| *B<HJf2. 
(84)oj|Ai AjEij^o^ Y-cH^^l^i S! Y-(H = Bfl^ti^ Afgsich 

(131a, 131b, 131c, 1 31 d, 1 31 e t 1 31 f ) ^£1^1 °HH;±: ^A-|^Ei(i40a,140b,140c,140d,140e,140f)-i- 340|ch 
0i7\M, 5. 13^ ^0| HSH^D|Ad 7j|0|H# A^o> Ail^o^H SI 2l/ftaj Xi|CH^(85)£r £ 14^ S>0| OHS^i ^£HX|^EM# A|- 

go^^E a ^|oi^(85)o|| bf|s|) ^gadow voltage)^o||AH »a|*W. 

o|s} go| Ay^?SH si ^|cH^(85)^ xilcHds BMS*(80)a|- ^|cH^(84)oj|AH a!^# «>o|- 

a|HSHA|0{|-£ Di|J2.£| *jSj CHIOIMS ^JA|^|-Oi Ci|0|E-]kH^Bfo| oj ^ 0 | ^ H ^ j^oj O ^ Xj^H, Z[0\ HS.HAjO|| E||0| 

o|cH t £ 15-b S USoil a* ^|o)a]2: V4j|*s| §^S§ flO sWSSJH, CSBpadt!aL7h£^EH£ 

oi?\M, a £]oi|o|#dJi£J CSBpaddS^hs^EHs £jo||o|#a * e*a| *K>I4NI£ c|^o||o|tt£|^ t1o||A|^E| 

tis^i mwh 2+ toss <aa«ws »ck 

t1^o||A^ CSBpad^Js-i- £^e||s °Joj|o|#A|^|n i WEBpad^J <lL-i- £^e||3. °lo||o|#A|y 

0|tcH, X, Y, Z-Ol=B||^fc 0|S°J a^s. aflCHAjS BMB*(80)0||aH PS1 , PS2£JS2f C4N, C3_C, 

SAP_C, SAN.CdS t10|*js| aje||-& ojcK 

o|*. PS1ds^ tl^ZWWfc «to|^EH«, t2?l A|«fs|fe a|§o||ah t3^FZJ-77hx| ^a^ehs 

na|:a t4?ZK>i|A^ ^ol^Eflg, tS^ZMWfe zle|J1 16^2*011*1 fe c|-a| «k>|&e||* ^|o|dK 

0|CH, t70i|A-| t8=?Z}VlX\£: S^EH*. t90|H^El t10^Z}7?Wfe o|-0|^EH-i- SXiel-jl, C|-A| t 110j|Ai«Ei t1 3^?^W 

^ S^E«# Z-*\15[IL t130| A|5|£)^ A|go||A^E^ 7j|^^ ^0|^e||# ^X|o[cK 

PS2d^^ tl^Zf^Wfe «}0|&E||« t27h A|A^- A|g0]|Ai t 477W S^EHS »^I*W7|- t50^|A^^E^ tZ^ZJ^Ife 
o^0|^EH# ^|o_hcK 

0|Oj, t80|A) tQ^a^Wfc £^EH#, t100i|A-)*lEi tll^^Wfe «F0|^E|«, ZLa|H t120i|AH^EH t13^e>77W^ S^^Efl 
S *X|«^7|- t147h A|**£]4ir A|ao||AH^EH^ Tjl^o^ ^0|^E«-^ ^Xj&CK 

Eft, ?J£Sf°J t 1 **¥(82)o||>c| SWL1, SWL2^S£ HW^Wfe 0|SS| ^E|o| S^eH# t2 

CH7|Ai, SWL1 PS1 d5£f ^^0| ahcj|0|tt| $jo| E|-o| °J § #^^cK SWL2£J^ PS2dS^ ^j^0| ahc||o|o^ 

^o|Ehoiao| 

a^7| ^§ ^|cH<Ms a-4S^(80)o«Ai C4N A Js^ t27^ a|^h|^ A|goi|Ai ^ol^Efl^. *?o|£|ojc:^h CSBpad A J^7|- 

a am P2ds^ t27h sj^ A|Aks) - A|*jo«Ai o|go< ^^oj ^a^oiiah ^o|^eh^. *J0|£|CH t5^Z}77^| ^|o|-C|- 
7f t67F a|^hj^ A|Soi|Ai cfA| m^A^ejj^ *jo|gcK 

03.0^^ tl^a^Wfe o|S°| BFo|^Ejj# #a-|^K2 t27F a|^£|^ A|go|jAi £jo|£|cH CSBpad A Js7F c~\^o\\ 

o\mm w\tj\x\ ^x|s^c^7^ ^a| ^oi^ehs soiacf. 



3 a|H SAN.Cd Jit= t2?a»W S^Efl# ^x|s^c^7^ t37^ a|^^ A|goi|Ai «fo|^£ Sjo|s|cH CSBpadd^7F 



SAP_C£!3L^r SANLCdS^ 7\*\°\ Sio|EK>iae »«|«tch 

o\s>\ g§ §*mo|&£ 3! £ 9S| ^IcH^^ »4S^s| £J#^ ek>IS£o||ah L4EH4 Htsf ao|, CSBpadds:S 

efl^ «MS«WZ! ^E||oi|Ai Y-o^Bi|^n} H«W*I3. S^tt *I|o)a)2 tt4*(76)£| S^oj!^ g^7> «ch 

ttfsW, s s *l|o|<J£ «MS¥(76)a| #^^J^ SE« ffl^7F«cK 

Y-CHH^|^ S^Oil Sl| Y-ATDd^^l- V^flS SK>lHHH£| XilojAJs #^(80)0^ PS1^ PS27|- 

£ 15S| BFo|°J£oj|Ai ^Ai^j ufs|. &o|, 51 W«*SY-o| = B||^7H7^s| A|5fs|fe A|ao||A| fflSHhoH, ^ t t7HM9^o|| 
MSr SSI 1(high)0| o«£a| *loi| ^o|H£|H, t8^Z}oj|A^ £ a| 0 (low)o| E»K>|£ScK 

zlb\jl ^ fcHsflS. Y-cHH£^7|- tn?afi| A|*l-goiM e^-tt mi, ^, tl m tl3^Zio||A)fe. s^o|(hioh)d|o|E|7t o||aa| a oil 
B^IB^II, t12^ZW|A4fc S^(Iow)c||o|e|7|- Bjo|HSc+. 

o|cH a|JBHH(read modeWsl g. ^go| ^ ago^A BttB^sj S5^o|°)£# ««h7|S »ch 
ajo| E a =A|s|. $g|ap|| tl oil ah -^-&) tl5^eM*l ^§o^ z| ^ZHBS »cK 

SE 16€- S ttfgoii ctfs Y_oj cancel E^t* &H *l|o|£!S ^ "^-l #*|ek>|°J£^H, el|hsha|o| #*|E|-o|°jio| 

£ 16oi| £A|*h u|.fif ^o|, a^|HS^o||AH£fe aa| WEDpadds^ CSBpad^J Jl^I 4^71- »gi|-£|fc ^o|^e}|# « 
x|*|OI 21 ch 

o|^r, S*H a|HHH(read mode)o|°^ WEDpad^s-b *K>|^e||o|o|o|: s|-7| aH^o|cK 
oh^, aho|He.HA|£|- o[*Y7[x\^ Y-o\E.B\\^y[ Y-ATD£!27|- t>[o\±\$_7l gcK 

^, Y-cHHei|^7|> t70| a|*|£|^ a | § oj| a-| *jo|iJ 3 °, Y-ATDdJL^ t7CH|A^E-| t 8^A| S|-0|^E||S «X|3h7f| £|i, C*A| y- 
cH^Bi|^7Ftl10| a|x|-h)^ A|go||AH *[o|K oh Y-ATD^S-c- 11 iof|AH-^EH t13?eM*l o|-o|^eh# #A|oi-cK o|a|a| ^FZ>o« 

PS1£!s£- t2o\\M^ t3^Z}V[x\ , zleIZZ tS^PZtSeHHlE* **I*KH zl o|s>|o{|^ ^o|^eh# #x|&ch 

PS2<M^^ t2CH|AH^EH t4 : ?Z}77|-A|n} £^-E||» *X|S|OI ZL 0|S>|Oj|^ S}0|^E||« *^l fi^K 

SWL1d^^ 4J7| PS14J22I- So|E|>o|°jo| #^^ct| $\#o\ ^o\c\. 
nalJl SWL2^is S£a[ ^7| PS2d^^l- *Jo|ek>|°Jo| ^t>W*} ?)^o| «J-q|o|cK 

C4N<M^^ t 40i|Ai^ CSBpaddS7h E|^oj|o|g£|-^ Ajgoj t l57|- a|x|£|7|S^x| ^0|^eH-1- ^a|^J1 ZL 0|£|o||^ ^.^ 

P2^Js, C3_Cd^, SAN_Cd^ S! SAP_Cds-^ ^o|EFo|°j^ ^l^o| aho|e S c A |£|. f^sf°i o|^ asf&cK 

o|s+ Eho|°(fEoii L[ E fy b[2f ^o|, CSBpad^s-i- s*^e|a »«*^ia 4Je||o|a| Y-oiH^|^°}# 3£W?|S #^ 

S XflCHAjs: ^^S) °j^Oj|^r ^^^7^ S£H^ ZL #^SE& S^7|- Bt^K 

Y-cHH^|^oj g^oij ojgjj Y-ATD£Js7h ^^^o|A^E}|7^ h|cH£ a|^fiHo||AH ^§ sfloiAjs: B«^.(80)s| PS1ds:2f PS2d^ 
^ SoW S^t^^oi SWUdiSf SWL2dS7f b|#^Sf ^E||S 7i|^ o>cK 



aaU^a«HSY-cH=ai|^7h^^£|^ Aigoj t ii?zk>||Ai£. fl^a = s| c||o|E-|7t ci|o|E{tH^o|| *jits|oi a|^§*fo| ^ 

a^H, X, Z-cH=a||^°i a^l!- ^ aho|Hfi^o||A-io| x-iicHds ^-^H|§^Eho|°Ji# H 1701| L+EMsach 

17011 £A|£| a[s\ ao| f & tfSfil fllojAja; t1oi|Ai«EH t217?W «g*H>l zf TOtfs 

Ei*l, t10| a|5|e)^. A|goi|AH cSBpadAJs7Fo|So| a^o] *|-o|^e||o||ah s^S *io|§jo^^ #ah^av e| | 7 |. e|cH t 210| a| 

ai^o^ c|-a| b|&Aj^EHs sioiacK 



o|s>|- ^a|ch| B[o\^ °joj|o|#A]2:o| wEBpaddsi M^eHS *jo|£)cH IH^^-i- -x|^cp|- CSBpadA!s7|- u|»g£|. 



017IAH, CSBpad^^^l- WEBpad±!s^- 2.^ S>|^-oj|Ai o]7|-£!ch 

iSoj|AH£ £A|sj u[9.[ ao|, t1^o||A^ GSBpadAJs^ WED p ad Aj2;D|o| oiono|g£]n, i~[o\x\ di^ o|gsj £J-e||# 

t2 z FZH>i|Ai^- CSBpad^S^I- WEDpaddsfc ZltH^ ?}o\\o\m^m ^I^H, PS1£J <1>£|- PS2£!s, aa|2L C3_CdS^ o| 
Sal ajeHoj sho|A^oj|AH s^#e|£ *jo|ScK 



Zia|Jl SWL1, SWL2, C4N, aa|ZL P2d^-^ OIS^eHoJ S^eHoH*] s|-o|a^ehs SOIScK 



£PI C4NtlA7F S^E|0||Al *K>|4M|s. *J0|S|CH ^AH^EH7F§!o^ oj^aj fi|«0i|Ai c||o|Ei7hbJ|Ea^(BL)^ 

h|huh^°J(bbl)oii ^a|7« gch 

0|O), t3^o{|Ai^ a^7| a.^>J^(CSBpad, WEDpad, PS1 , PS2, SWL1 , SWL2, C3_C, C4N, P2)-c- t2^E||a| dtt 

^1^2, SAN.Cd^"^ 0|3^Ej]oj ^A^E||0i|A) ^0|AVE||S. *!0|§H1 SAP.C^JS^r o|-0|A^Ef|0i|Ai £^A*E|| S *jO|°h 

o|ceH, A^| SAN_CAJs;fit SAP_C^!s7h o|-o|s| ^aje||^ jjol^cK 

t4^ZK>{|A^ PSI^^Sh SWL1AJ^°}0| 0|gAl-E|)0i|A-i gaMEjfeE|| PSldS-b 0|SO| ^°A^Ej)0]|A-i 3K>|AjEHm S0|HJ21, 

SWLl£!s= ^0|AtE||0||AH £^e||s $}o|gcK 

0\O\, tS^aoll-Mfe PS1, PS2, SWL1 , SWL2dS£}0| ^OlHlH, ajjt^ t4^°| dtf ZLCHS #*|^cK 



^, PSlds^ o|Ss| ^o|A}E|joi|AH ^^^E||^ *jo|£jn, o|o|| SWUdi^ ^.^e})o||aH ^o|a^ehs *io|=JcK 

zia| n PS2A|^^ o|*js| ^^E||o||Ai ^oI^eh^. *lo|H|^l, o|o|| u\^\ sWL2ds^ 3Fo|A^E||oi|Ai ^^AtEii^ SJoigcK 

o|cH, t6^Z}o| a|^h|^ i psi, SWL1 , aa|n P2d^# o|S°| ^eh# zlc||^ PS1 

dl^ t5^Z}s| Ajf zi t ^A^ E ||o||A^ ^ol^Eflm *io|£|Jl, o|o|| cifa|. swudt^ | -ye}) oil ah ^A^Efl^ *io|£JcK 



t7^Zk>l|A^ x,Z-oiH£fl^7F a|So|cK ofajA^ X,Z- ATD>JS7h o|go| ^.^Aj^oijAi ^o|a|^^ tt«acf. 



3a|2L C4N>dssf SANLCAjs- o|S£| ^o| AtEi|oi| Ai s^e||^ *jo|£|2i,C3_Cds:2f SAP.C^is^ OlSSj ^^El|0|| 



t87h A|^£|g Ap| X.Z-ATDdS^Ol 0|Sfi| §hO|Al-E||oi|Ai S^EHS &0|£|J1, X,Z-ATDd^# H-E A Jir 0|S 



0|CH, t97|- A|goj|Ai^ a^7| x.Z-ATD^JSlSI- SAN.C Si SAP_Cdi>°iO| o|3°| a^e«# nqjM #*|S|01 f i-KH*l aj 



^, PS1 , PS2d^^ 0|Sfi| «J-ERoj 3F0|A^EH0||Ai ^^AkE||^ *jO|£j^2 5 SWL1 , SWL2dS^ 0|*j°| ^^EflOj|AH ^0|AkEH 



Halm C4N A JsS(- P2ds^ o|gs| a^eho] ^^A^ojiA-j ^o|a^eh^ *jo|s| m, C3_Cd^ o|£°j ^o|^e|(o||aH m^-eh 

s aoiacK 



^7 1 C4NAJS7I- ^Ake||oi| A -j ^0|A}EH^ &0|£|CH t^t^E||7fg£S £|«o||Ai £j Ej| 0| Ep|- U| e a >o| (BL)^ 

U|e b ^o|( BBL )Oi| Aja|7i| gcK 



0|CH, tiool a|x|^- A|ao||A^ A} 7 | SAI\LC£J<^ s^chIah stol^Efls. SAP_Cd<£7|- sk>|o||ah ^^a^eH^. *io|£)cH # 
AH^H, 0|S>|°| ai^- a = t9?as| &eh# nqis sx|»ch 



t110| A|5|H)S, PSlAj^7hO|So| ^«A^ED(H|Ai *hO|^EHS fflO|S|jl 0|0«C^a|. SWLldS7h^0|A^EH0l|Ai m^A^^*Ho| 

a^. 



t127h A|SJE|S PS1£J^ 0|S2l 3hO|AI-EHOl|AH ^aVe}| ^. ^(0|S]ZL §A|Oj| PS27|- 0|Sa| ^AJe||0{|AH SK>|a^e||S xjO| 

fich 

o*aW. SWUd±7|-^A^0||AH e|-0|A^EHM *HO|S)Jl 0|£|- SA|o|| SWL2^2:7^|-0|AM=H<*|Ai ^-a^^ £o|£]o1 0\S] 

tl30| A|^-£|g t PS1 , SWL1 , ZLZ\JL P2ds?iO| gi^p, O|fi|o| a|^- t12^^}a| a^e||# Zic})^ 4t*I2W. ^ psi£!s: 
7ho|aa| £?4>e|o||a| *to|A^E||s So|s|ol o|s>|- #a|o|| SWL1 aj s7 ^o| a^ehoii ah s^ehs aoiacK 

na|ji P2A!sfe- o|Sa| s|-o|a^o||ah ^a^^ aoiacK 

o|cH, tl47h a|^£|-^ A|goi|Ai^ x,Z-cHHs||^7F ^ fcH«H3. gsm-ch 

«4BH, X,Z-ATD£J£7|- o|goj ^«A^E||o||Ai s^|AfEHs *!0|£|H C4NAJ^ SAN.Cds^ o|*j<M o|-o| a}-e|)ch| a-| ^^e|| 

M *J0|£)^ C3_Cd^^|- SAP.C^S-b OlAjo) ^A^Ej|oflAi ^0|AJE||^ xHOia^K 

t157|- A|3|HJ^ A|go||Ai^ X,Z-ATDAJSO}0| 0|*jS| 9|-0| ^E||0|| A| M^Efl^. *JO|£|C*| l~[D\X\ AJ^^ 0 |S2j t14^£}S| Aj 

o|cH, tl60| A|sf£jg t psi , PS2AJJL7F o|Sfi| ^o|A^E||oi|Ai ^mb\\^ xjo|s)2i o|o|| SWUdS^ SWL2d5:7^ 0|S 
s| ^^EflollAH ^o|AtEH^ aoiacK 



□W°|o^ t 2l0| a|x|h]^ A|Soj|Ai-^ tK>||Ai«Ei 74)^«H^ S^eH# ^x|5«sji oj^ CSBpadd S£f WEBpada S7 1- ^ 



3 a|n C4Nds7F o|Ajo| t>lo\#E%o\]M m^a^^ xjolsjji, SAN.Cds^ ^o|A^E}|o<|Ai s «ajeh^ aa|ji SAP_C^!s^ 

S^A^EgOllAi ^0|a^e||^ ^OiaClK 



0|Sf SOI, a^|HSHOi|Ai X.Z-OJHSI!^ ££fA| «vgoi| ct|# M\0\±\5L « - C4N^27f SWL1 S! SWL2dS^I 
^ah^ A|gn| g^s^l S^^fHjoj ^^03^7^ gAj^s| 7 | o|Ajoij o|a| qjo|E-|# b|e a ^ioi| ggsf£s jj c ^ 



a. 

£ 18-g- £| = H=oi|Aio| x,Z-ol Halite! ffll S ^Soil Hlolili #^o|?j£0|ch. 

E 18011 £a|sj a|HS = A|o| E^|°l£-b SE. 172f u|Jttm an, C4N-£i£2| 2o|EK>|°J0| ga^lfe- 5f 4= 2i^K 

ZIBIH £ 17# £K>|£H. = 0|°S WEBpadij27h 3.^5. Sh^5hH|^| £ 18^1 Eh0|°j£^ a|E£S.H0|| si- ^0|SS 
WEBpadds7f *ho|^EHS S^ShE|<H Sig§ S* *r 2M. 

ctfaW, C4Nd±o)| c|) sfl a-| □} z| £K>ISJ Z P-Z} , g3. ^S^7|s »c|-. 

S. 18011 £A|*|- u|.£|. ^o|, C4Nd2fe t1o||AH^EH t3^2Mx|fc S-?-yEHS ^leicK 

0|*. t47h A|^E)S S-^^EflO)|Ai ShO|^EHS i^Sf£|HS 0|DJ|0|| {«^|»0||Ai C||0|E^|- E|| 0| EH 2). D||0|EHU^ 

el oil *jaM|=jcK 

t47h A|*|JE|fe A|go)|AH »K)|^EHS S0|Ej C4Nd^fe t6??i^l ^l^5|)Ai «hO|^E||§ ^.X|*^7M70| A|^£jfe A|§0|H 

S^EHS *dO|£j ^, THI^sHAH t10?ZMX| S^^Eim #X|«tC}7}t110| A|S|Ej^. A|gO|H S^|^E||S £10|£cK 

C4N^27^^EflO||AH ShO|^E||S SjO|H3f*A|0|| <S^S»0|| o|5H CUO|E|7t C||0|e|S}o|Jl} 0||0|E-)b^o]o)| Aja| 

7)1 S^. 

0|2f SK>|, a|=aHA|0||Aife -a!^°g=7|- Q|a| C||0|E-|# ^, C4N A J2# S-^S|-A|^ ^A|£j D)|0|E|Ji D||0|EHaho|2f D)| 

o|EibhBfojo S oj7^cM a|H#st« SMI s^K 

ol-y- ^#ei bfsF ^o|, & H|*|«tg a#g*fl nflaai^HHI c^ss c[mn Si^. 

^, CSBpadAJs7(- ?Z}o\\M^ o||aa|<N H£|*|-x| ?;j£ S o|§sp, ^7Jo)|a^ D)|aa|°] ajA||^?J°s 

0|S»E|-. 

3B)i_f gfgg At 7 |o| cSBpadiJ J>s>|- cigol X.Y.Z-olHell^e} SsllE & 4= 2i5E^ *Sttcf. 

o|» &n 5J«fl, CSBpadAJsofl °|81| #AjJ*£joi of*] §^ f5 | 0 | a^^S a|^ x ,Y,Z-cHHa)1^7h SCHSfE §-y§^t 

S«fl. X,Z-(H=a1|^°} bjsfsfe g^, Aii^ognojl #S. ^o|Ep|- S°££ CSBpadAjs# &^£fA|2J ^af i>g 

•E X,Z-ATDAJ2# o|gsM ^°i°lcK 

■S!«H, Y-cHH.efl^°} ^sfsfe S^, S^(Row)cHH^l^o|| sH^Sfe ?J = ah°l(SWL1 . SWL2)o| ^s^l g£££ x\m S^s 
afo|e aH o||AHfe y-ATDd2# o|#s|-o| afo|s§5|o| o|^-cHa|£s sjcf. 

ttfaH, ali^E. mm <%M\±i a = (Fast Column Access Mode)S §^a||Jo SM)i ^ ^ Al |^^ £2 f gtA^i^jcK 



o. ^ U Jgo S g^g a^7H^I *! Ois)|0|^S; 
#7| ^gghtMM {9 o|a|o|* a|o|aK)|o|| ggs)oi ^g^°£ fl| cHeflol^s ±55! ?JH£f°J = ; 

#7| ^sj^*to| 4 cHe)|o|^°| a|o|a|o|o]| S^h|cH e!S» fl o)a||o|#* g^sfe ^CH^#; 

s\^\M oj^sife Y-cH =s)|^a| gsfo]| u\e\ scH^l- §J ±#5! ?JHa|oj *)|cHsp| ^ *l| chains. # 

SflOjAJs itfgijL* SSSJOI ^sj^ ^g°S Sfe b|?|^ &^£J*|| D||H£|^:XK 

H 1 mhcHI Sio^, At 7 | ^ cHeflol^fe- ^ggH,t££ ggsj ^^?H2) ul^oJS^, #7| d|sa|ojo| ^^o|| g^sj u|s 

#7| b|sah°jo|| ;ni*M;HE- §£S *il 1 ±#5 f|£at£!«3}, #7| zfz|2| q 1 ^§5 *l=afoj°| a^o)| g^sj 
*ll 2 ±#5! ^safoj#, 

#7| 2* tilsa^Bh #7| *i| 1 ±#5! Sisals! #7| ah| 2 ±#5! ?-)Ha|°lS a|o|o)| s-^S oils.a| stol- 
en ^^sj^ am ^ : s°sL ui*ivg ^^s*ii unsaid. 

S^fh3 

^^?H2| u|sah°lM2h #7| z| «l^afoj ej*o)| S^sjfe b|Mt)(-a}°l#, # 7 | d|sa|e!o|| hia|oHe- g,^£S S-agj 
a| xi| 1 ^#51 ?JH.ahoj S ^ At 7 | zv^o) x|| ■, A i§! ^| =ah°l aj*o|| ggg x|| 2 ±#5! *|sah°is, # 7 | z| t.|sah°jn|- 
#7| H 1 ±#5! 4MHa^3f xi| 2 ±#5! *l = af2! aK>|o)| miasms o|*olx| ^g^tf a t^iai^s 

=^?Ha| £ oja||o|^#; 

#7| H oM|o|^ Aho|A|-o|o)| sgs|o| ^gy?fo £ °ig*J- cHe||o|^# g^SKir ±15! ¥| = ah°i ?s.ifm; 

#7| -i|^ffo| g cHa)|o|^ A^|Aho|o|| S^sjo) ^5|«tf»o S °!S°|. g o|b||o|** g#©H= i&cH^S; 

# *a|sfe si ^IcHAJs ^s|fe ^dS sfe u|?| ^ z> = g*i| D||aa|^xK 

=511 3 sMI SicHA-i, a} 7 | aoi^fe a} 7 | z| H|e a ^o| §i tj|e timolol oi#^^o| ^!±?SH#aK 

#7| Ajl^og n gj o./ge^ a-||CH^# ^l£> ^|CHaJS« #^ofe Ai|Ol^£K 

H|sah£! * g-c^°A|?|ji o|lafo|gA|?p| ?|tM|o|i!5(C3.C)t g>fe 3! o|aajo|Ai^# 

fll 3 1WI 9Xo]M, #7 1 z| 3 cH^#-g #7| si AllcHAis: ^^-oI|aH xHlcH-M^oii °|sn #^°| ^ o)e||o|^ Sf^ 

si ^ cna||o|^# CH^SH-W| ijuwo^ »g°s sfe Dflaai^xK 

All 3 S-Oll 5iOiAH, # 7 1 ^ = 51 ?JH£|°I # 7 | ^.g fllOjAJS ^«CH|A1 g&t£|^ a1|CHa| S o|| 0[B\ ^ 0\Zi\ 

o|^2f ^^°| l cnyiol^g CH^SM-Wi AjEH^o^ ^.s-ai^j oj7^^ 9f sgo S s ^ D||Ha|± 
^. 

fll 3 SWI SiCHA-l, AJ7| Ail^ogn ol M\0\^ AV 7 | S g AflOiAjs ^"oIlAi g^Sj^- Al|CHA|s2f #7| Al|Ol^ 

o||Ai flloJAJsoll CE^^^ D)|£a|^o| mo|Ei« AjjAj^ sgo^ SH =. a|*| ^ Dflaa|±xK 

3 t,N»| xlCHAi, #7 1 2j DflH£| *|§ A}7| sHg t,|ea|o|o|| Xfl 1 c^x^7^ ^iJSji, #7| H| 1 aHEI ojc^ojo) Aj ^o|| £| 
sH *l|CHH|fe- X& 1 eaHxI^E-l, 

#7 1 d|eafo|o|| AVgSffe a|£0h2jojo|| Xl| 1 <£}XM #7 1 Il| 2 ±#5! ?J=aJoj2| AJ^oll 2)bH X||0|E|fe A)| 2 EfH 



&7| HI 2 ^1-5! ?jHB^2f HI 1 B|HX|^EiSj xg 2 AhO|0|| °4^£|fe HI 1 £HfSHI 5H H|| A| B.\ 2f, 

&7| X|| 1 ^fi§! 5l = B*eJ4 x|| 2 sg!x|^B|S] i|| 2 ^0|0|| H| 2 5H2«a|e.-|S ^Ajsj- 5!« 

2£ tnfe ulfltfti a#3HI D||aa|-txK 



HI 3 SKHI SicHAi, 2|-^o||Ai °j5^£)fe g oio)|o|#Als(cSBpad), na|:n x,Z-cHhs||^s| ££WI ofah Ap| s 

M x\\o\tl± *t&*£. H|o|AJs# S^sfe Ssa HlcHAJs q a&sfe am ¥d°£ sfe "1*1 3^941 a\\ 



HI 3 Soil aiolAH, a^7| si HlcHAjs S^S HlcHAjs iftj|¥o|/H #<M£|t HI 1 *J3L5(*):nf S^2|£- Z-cH = s)| 

fc-a|^A} S ^, a lipjf 4M ^ch^s 5^5^ HI 1 ta|s|S^; 

&7| HI olds SHS^oflAH #a)£|-b HI 2 Aj2^(gf)2t 2|^o||a| °\7[s\^ e[o\* °lo||o|#Ai2:(WEBpad)-& 3=tTO<« 

fealS^BKa, n §2fSig £p| i^a Hloi^s *a*»fc HI 2 fea|s|£.^; 

^7| i£i H|o|ajs ^¥oi|AH #e^£|t HI 3 AJS.^(i¥)2h y-o\E.%\± S*3^fe- Y-ATDSS* ^tJ-s^ fe-a|^A|. 

em, 4P| ^=51 ojca^oj ? gi=i S ft^trhfe HI 3 fc£|5|S¥S l»8toi ^ahe|- 7Jt sgo £ §fe h|?|^ 1**3*11 
tUlaaldiXh. 

HI 10 S-0|| SiCHAi, A}-7| x|| 1 AJS-S^ ^^°J2 SJ H|0|-^°| Ap| nm o|0||0|#A|?|^ AJ 2(SAN_C,SAP_C) 

S el#7| ^la-olldlAj^^AN SApjs^ a} 7 | g-c(.§ 01 o|l|aho|x|^.5 °Io||o|#a|7|^. Ajs(C3_C)# S}§7| ^|°[oi|H|Aj 
2(C3)S ^J°£ &*SHI D)|aa|^^. 

HI 10 SOI SiCHAi, A} 7 | x|| 2 AJ2:-5-& AJ 7 | zjg| HI 0^3. <S1?[Z\£: H|0|AJ2;(C4N)AJ2« °}#7| Oj|U| AJ;S;(C3)2|- B[ 

0| B ojo||o|# sHE.Aj5;(WEBpacl)# 5pfe 5§ Sfe u|?l ^ SMfSHI o||aa|^xK 



3^SM3 

HI 10 Soil 9lo\M, &7\ HI 3 ^7| ^sai fj£af°l ^^2| HI 1 ^#3! ?JHaf°l 33L(SWL1 )# 5>S7| ?|*!-oi|a| 

AjS(S1)2h HI 2 ^#5! ?jHa^Aj2(SWL2)# e>#7| flfi- <*\t>\t\S.(S2)2\ t £p| HI 1 ^#5! ?-lSah°l°| Ajs^ x|| 2 ±M 

5! ?J^af°J£| AJ2 7 ^ ^i-ah^^oj ° - Ai 2 .(p 2 )2|. i o|h^|^s# a^dsfATD^S:)^, ^7| o||u|Aj3:(c3)Ajs2h Q 
HI At7| HICH^S °j7h£|^ H|0iAjs(C4N)S e>#7| ^|oh o^|h|ajs(C4)# S&shfe- ^dS sgo S u|f|^ ^ = 
SHI miaal^xK 



HI 10 SMI ?lo\M, ^7| HI 1 taisis.^^- g|^£|fe- z-cH^y|^i<!J2» sfm:n tai2i^s|-a| -^ 7 | ^i^ojh °j HI 
o|^s s^§^ HI 1 ^a|g£!^2K 

*^7| HlOldS; iaB^ollAH #^£|-& -yi^H °lo)|0|#d2# °}#7| ^^^^(SAP.SAN)* SSsl-Oi -^a|?j>4 

*i ^, n 4,^1 S! H|o|^s #^s|-fe HI 2 tai^^si-, 

^7| HICHdS: ^YO)|A| S-C^ §1 0|l£^|Ai^o) o|0||a|=d2# £}#7| ^|£.K)||ti|Aj2(C3)2f A^7| HI 

1 •fca|^Ai«o||Ai z _cH = e||^# i^oi °4>4S s*ma| fe-a|^>4^ * n $v?\ SI 'SJ/S^ HI 

cH^s S^s^ xfl 3 ta|oj>4« s s*H5K*| ?^s|fe ^# sgo £ a|?|^AH q°*\x\\ oiiaai^AK 

HI 14 8o|| 9ioiM, ^7| HI 1 fca|£>4»- ^ ofloj ^s. AjEjj^ 7 | °|s> jio^ _ ^| 1, *i\ 2 Z-o\ =aj|;AAj2( Z _ Add1 z _ 
Add2)S ta|?iA|5|.-. x|| 1 tW^7)|0|S(NANDl)2h 

SLE ^# Ajejspi °|o[ ^o^ M)i x|| 3, x|| 4 Z-o|=e||>iAjs(z-Add3,Z-Add4)S fe-a|o4A^- x)| 2 tH = *|0|m2^ 
^7 1 HI 1, HI 2 tHH7)|0|S2| #^a]^ # -£-a|°*AH5|.i= x|| 3 tHS.^|0|S(NAND2)2f, 

^7| HI 1 tH=?l|0|e.2| ft^AJsg «13A|^ A} 7 | H |e b jo]^ ^^ognoj oj/§^^?Jo| x||o|# ?|S} Ajs(BS_T)# S^s|- 
HI 1 £!^Ei2f, 

4J7| HI 1 eltHEH2| ^^Aj^e H|g A |^ AV7| olee^l^ {fl^og =2| oj/^^yTjo) x||OjS S2(BSB_T)# 
HI 2 eltHNSf, 

*>7| HI 2 tHH7||0|eo| ^a|2§ ySA|^ Ap| H | Se jo|^ ^l^ojnoj o./^c^si xfloiS Ss:(BS_B)# S^sh 
t HI 3 ^^£121^, 

&7| HI 3 ejH&|2| S^Aj^g a.1SA|^ A} 7 | ti|e£^Bf ^! a.°3H2| S/#^tJ?i2| H|o|# Aj5.(BSB_B)# #^s|t 



3^16 

xhi 15 Soil SicHAi, Ap| xfl 1, *|| 2 £!*|e-|h1 ^l^H a £]/#<M *i|o^£| ^oi| ggfj oflaa| g(fj. d|| 

oj AjEfj^7l ^ilcHdS^ AhgHjji, a^7| xh| 3, *i| 4 ^jtH^^I t^ds^ £PI £!^?S = SJ ^icH^^I o|-^ 

oil g*J3 oil Ha| *J(S# Dfl°! «U)s >d^op| fl© ^ilcHAis:^ A^sfe §H = u|?| ZHt9*l o||aa|^xK 

*i| 14 .tW ^icHAi, x|| 2 ^a|o^>4^- fliojAja ^^sj *e^d£(SAP)s|- xfl 1 ^a|oj>4«o| x|| 3 

tHH7l|0|H^| *l| 4 tH^^|0|H(NAND4)^, 

^7 1 xiiojAi^ g^s^s) #^>J5:(SAN)s|- ^7 1 *i| 1 ^a|^^«o| ^ 3 tH =?i|o| e(NAND3)a| fe-al^^i 

XH| 5 tH H7|| 0 1 H (NAN D5) S\- , 

&7| XH| 4 tHH7i|0|H^| y-SA|^ Ap| Ail^oyHS «I4^^a|7|^ *i|CH aJs:(SAP_C)-S XH| 

5 e!tHEH(INV5)SK 

^7 1 X-fl 5 tHH7i|0|eo| ySA|^ Ap| Ajj^-oyH^ ^M^[ ti| fi-Aj ^ A |7| *i| CH aJ J> ( S AN_C)# «B**tte *il 

6 o]h-|e^inV6)# S»»K« ^ah£|- ^ # fgo^ a|?|^Aj ^s*|| Dllsal^xK 

Ail 17 tMI SicHAi, a^| x-ilOiAj^ ^^oj|A-( SAPds: SI SAN^JJl-^ &7| Ay^ojj H# thg*W?PHt-h BE 

^ b|#AH^A|7|7| flSfllOJtlfifSAP.C. SAN_C)# V}m?\ $\2± Oi|b|A|^^_ A^£|^. £S ^S£S *fe 

*l| Dj|sia|^xK 

AH| 14 SW| ?iO\M, *\\ 3 ^B|ojAj« - Ap| AilCHA]^ m-AjJ « o| $^A|^( C3 )m uj-Aj Ap | ~- X\\ 7 OJHIEH^, 

^7 1 AMI 7 eJtH&|o| a^7| Ai| 1 fe£|^A^o| xi\ 3 t8J=7i|0| e(NAND3)2l S^Aj^m talfitWfc x|| 6 l_H ^7i| 0| 

m(NAND6)*h 

£P| Ail 6 tHH7i|0| eo| fte|Aj£* yj-SAp|^ AH| 8 £J»|E4(INV8)SK 

^7| Ai| 8 ejtHEiS| #^AJ^ # ySAp|^ Ai| 9 oJbH&j(|NV9)^ ^HICH Ap| #-C|-S. 0|a&hO|A-^o| ojOllOlgAl^ 

(C3_C)# #^o^ fS°^ ofe b|?|^ ^g^il oiaai^xK 

Ail 10 &Oil ^OjAi, Ap| x-i| 2 ^B|^|^-^ ^7 1 AilCHAj^ ^ «oJ S^A|^( C3 )A|^^ fi|^0||Ai oJ 7 ^- £|-0|^ 

oicH|o|#A|^( WEBpad ) # ^fj-^oi ^a|^^i°!- ^, zi Siifai S§ ^icH^-^ #^e|-^ f§£^ ^ 
^^S*i| Diisai^AK 

S^&21 

Ail 10 S0i| ^iOjA-i f A^| XH| 3 i-EL|5|^-^ Ak 7 | AM| 1 ^a|«^A^o) *\\ 3 tHH7i|0| J^oj ^^A|^^ «J-*iA|£| Aj^£|. A^ 7 | ^ 

Ai|oid Jl #^aI^(C4,P2,S2) SI Y-ATD£J i># ^S^Oi fe-B|^>4&- ^, ^7| ^#^[ ?i^a^ 

Ai| 4 ^a|ojA|^sK 

^7| Ai| 1 ^al^A^o) x|| 3 tH^7i|0|HSj S^Aj^^. ol-XjA|^| A|^ S |. Ak 7 | AilCHA]^ aj->a«o| #^A|^(S1)# 

§W ^a|^^ 3 2J1^# A^| ci|EL^o| ^S^s S^o^ Ai| 5 ^al^Aj^m S *f^Oi ^ahh) fe ^ § 

3^ u|?|^ 7jo Si| oiisiai^xK 

Ail 20 Soil aUoJaH, a^| AH] 2 ^E|S|M^ ^l^oi|Ai o|7|-£|^ B[o\^ ojo|| o| # >M S(WEBpad)-!- ^AjApi-^ Ai| 10 °JuiEi 
(INV10)Sf, 

^7| Ai| 10 °]oiN^I M4ISI yAjApi^ x|| n ojtHE^iNViDfiF, 

^7 1 ^^.^ AiiojAj^ gHS"©! i^di(C4)t ygApl^ Ai| 12 °]tHM(lNVi2)£K 

Xil 11 oi WE |oj ^«aj^2| a^| xil 12 ojtHEi2J ^^aj^S fe£|^^6^fe Xil 7 HIE9il0| ^ (NAND7) 2f, 
^7| Ai| 7 tHH^|0|e£| ^^aj^ # y£Up|£r Afl 13 ^ tH &i (INV1 3)fif , 

Ai| 1 £ra|£A_M=io| AV7| xfl 3 yi H7i| 0| H(NAND3)^i t^^^f ^Sa|^| A|^£f av 7 | xj| 13 ?i^9\ #^A|^ f 3 a|01 

AiioiAjs ^«o| #^aj^( C 3)^. tal^A^- xi| 1 ioM|o|m(NORi)*K 
^7| Ail 1 toW|0|^(NOR1)£| f^dit H|AjA|7|^- A{| 15 ojfcHe)(|NV15)fif f 

ah 15 2i^i^ i^dit «>AjApi^ xii 16 °i»iEi(i N vi6)^. ^g£s oiisai 



xfl 22 ftoil SicH-M, x|| 16 °ltHEi(iNV16)a| f^iljt & 7 | &a *1|cH^S £J^£|-& x||o1a)s(C4N)5. a^s|^. 

a|?iyg &^s*ii d)|h£|^xk 

§^S24 

x|| 21 »oi| SKHAi, At 7 | x|| 4 t a|o^A>«- ^|(»a|2 »^^°| #e|Al2(P2)S ySA|?|fe HI 17 eime|(iNV1 7)s\, 

&?\ fllcHds: tt4S^2| *e|4]£(C4)SK aj 7 | x|| 10 °HHe^invio)£| aj 7 | xfl 17 SJuHeHhI s^ds, na| 

2 2|-^b)|AH °j7|-£|-fe Y-ATD£J3l# fea|ei&«fe Xfl 8 fcH =7flO|M(NAND8)2K 

# 7 | n\ 8 tH=7flo|H£| #i^iJ2# 6*3*1 x|| 18 eJHHN(INV18)2f, 

&7| x|| is £jtHE|°| gejAjs-g SSA|7j-s.oh ge||o|A|?|fe. fiafloi^Dm, 

#7| yel|o|^°| &y\ X||CH>J2 flt4*s| #^d2(S2)# talSttSfe- H 2 icoM|o|£(NOR2)2K 

ifeM X|| 2 top||0|eo| ft^AjSfi|. t j\\ 1 te|oHA(.«o) m 3 tH = 7||o|S(NAND3)#^iJS:« y3A|& i!Sf fcal^ii 

Sfe x|| 3 hL0W|0|E( N0 R3)s+, 

X|| 3 inO|-;H|0| E( N0 R3)2| t^dSt X|| 19 o\U\&\7[ ySA|54 A|. 7 | ^=^1 *|=B|^j ^F-g^-i- XflO)*h7| ?)S XflO|AJ 

±(PS2)S i^sfe f§2£ Sfe h|?|^ah D|aa|£xK 
S?Sh25 

xll 21 tJ-ofl SlloiAH, At 7 | hi 5 fcaiEjAM*- At 7 | x|| 18 ejtHiM(INV18)s| $e|32.2|- ^S-'H xflcHAjsE. ^«o| $e)Ajs;(si) 
» feal^-ti^l-b x|| 4 itOpflo|£(NOR4)2|-, 

AJ-7| X|| 1 fea|^A^o| H| 3 fc« =7)|0|S2| #^AJsS y2A|^| A| J;2|. AJ 7 | j|| 4 icO|-7)| 0| e o| #^Aj2.# fca|£A> S |.- HI 
5 icO|-71|0|E( N OR5)£|-, 

£p| x|| 5 to^|o|MSL| #e^Aj2# x|| 20 2JtHE-|(INV20)n ySA|^ At 7 | ^=§1 $| = a|.o| xfl<H*h7| xflcHAj 

S(PSD# ge^sfe ^# s^fe h|?I^ah n|aa|4:XK 



S^S26 

xll 4 Soil xicHAH, Api &a xfloi-Sffe Ha|c|3§3 ^?Ha| Y-oiHe||^Aj £§ cH hsU^a]^ aj 7 | s§ xfl of aj a 

S^U^S) g^A| 4; ( C 4 N ) S fca|^A|s^ s^ 7 ||o| UHHTIIOISS 0|ifCHX| =^7H°| Y-OH =^|^UKYB_n)Aj2S AjE«£jo S 

m^M= fca|^A h « 2 | 

&7| Z| tHH7)|0|S°| g^Aj^s ySA| 7 |^ = ^ 7 ||°| olt^EHS 0|^O|X1 s^ 7 ||o| Y -0|^E||^AJ S (Y_ n )# #^S|J1, At 7 | 
^S|oj>4« £ |. AjHj^^ All^og no| oj^ejg X||CH6f7| ^|*h XflO|Aj2.g AjEjjWo S £B^Sfe. SMOj 

S^S27 

xll 26 tHHI SicHAi, Api ta |^A|.«2f «>S-?-o||A) Ajej»o S §^s|^. Y-cH^y|^Aj S ( Y _n) §J Y-cH = al|^ohAj2(YB_n)o|| 
^gsfe Hisajoj gy u|Sb|-a^o|| 2|^ s ^Ei #o|s^ t||o|Ej 7 | aj £ |t|| E|fe ^# §|fe u|?|^ y^.g*|| D||e. 

£|^ak 

S^fh28 

xll 4 Soil alow, At 7 | ^i^ogn =i oj/^e^ x|| o|«^ ^5JS?, k °S S^g a^ ^o|a||o|^ §• ^cHel|o|^£K 
At 7 | -y« ^cH^|o|^2f At 7i ©^.=1 a^o|^|o|-« -g- ojgsfe u|sa|°j °j u| e d |a|oiJi|, 

A^7| H|SB|o| o, H | eu^ojo) g^»0|| ^AHSJCH A} 7 | A^ ^OjB||0|^ ^ 7 | ^^gHol^oJ q| 0 |Ei# >i|AJS| 7 | o,^ 

^> i o a n 2 |. ) 

At 7 | a^ ^o)e||o|^o| a|ea|o| §j b|ed|a|°i2t At 7 | ^aoj £S Ajaijog ^^a|?| 7 | ^|=hx|| 1, x|| 2 ^S^af, 

^7 1 ^ O|e1|0|^°| U|E S |o| oj ^|eti^a^o|^^ AV 7 | ^^og 2 # AjEH^o^ o^§A| 7 | 7 | ijH«* hi 3. xi| 4 ^§^s^, 

At 7 | ^i^o^noj ojg^ys 2|«o| d|o|Ela|°l sj q|o| e-| H(-a|°io)| AjEMwo^ o^§a|?|^ HI 5, xfl 6^§^S 3.ms[ 
01 ^gsj- 3f agog a|«|^£! ^^S*)l o||Ha|^XK 

^^1^29 

^11 28 Soil 2i<HAi, ^ 7 | HI 1 , x|| 2, xfl 3, HI 4, xfl 5, na|3 xfl 6 ^SrtA^ S.|H^o|Aj ?||o|e SHa^(NMOS)SS! 
x|^Ei§ CHASMS jjf m§o £ a|?|a!-AH oflaaj^AK 



XHI 28 SW| SicHAH, Ap| x|| ^ t ^\2 ^S^xfe- Ak 7 | M g allocs *H| 1 ^u-|eH(invi)s| #^>Js(BS_T) 31 *il 2 

2l^U\Ny2)9] #^ds(BSB^T)o{| °|§H ^o| ^|cHs|n t Ap| *|| 3f tH| 4 ^S^xfe ^1 n\o\U& tt48^sj xfl 3 
o|^EH(|NV3)^l S^ds(BS_B) 3! *H| 4 £i*|Ei(|NV4)a| ^^d^(BSB_B)oi| fi|«H §*|0| xH<Hs|H, x|| 5, xfl 6 ^flS 
4PI ^9 *j|o^o||Ai Aj^t|o^ ^^s|^ Y-Ol^ai|^A l ^(Y_ n ) oi Y-<H = an^H^a(YBji)o|| £|§H #^0| xflcH£| 
3d§ ^S£M sfe- ^ah £H=*j*]| d|| sa| ^xk 

Sfj AHloi^-S °J 7 ^|cHd±(C4N)# °i#7| ^ gj- xfl 1 oi|b|Aj^( C4 ) f g-cl-s iJ 0|HbK)|aH^. °Joi|o|^AJs(C3_C)# 
e>S^| AH| 2 oj|b|A|^( C3 ) f AHj-^oyn SloilolMdstSAN.C.SAP.OS e}#7| fl» x|| 3 ofld|Ajfi(SAN,SAP), *i| 1 , xfl 2 

*|H^e|o|| e!#7| fltMl 4 ol|u|A]2(si,S2)S CH >M s g^oil oio^ 

SI 2lo\\o\mtl^y[ 4s £PI *i| 1 oflb|Aj^- s^a^ Ap| xfl 2 oflb[A|^- 3ho|AkEH, ^7 1 xH| 3 oi|H|Aj^- b |ft 

^Sh^Ell, ZL£|H X|| 4 0||b|£!£7|- £ i= £?4*E||* oli-Xfl 1 T^aaf, M7| X|| 4 0||a|A|£7|. fi^ 3hO|^Ef|, Ap| 

Ail 1, X|| 2 Oi|b|A|^- ^A^, Ak7| X|| 3 0i| b | A] 3;- Ap| x|| 4 0i|b|A|^ 7 ^ ^0|^E|)# ^fX| *fe §Of. fj-A^AjE|| 7 1- £| - 

aH| 2 ^ZK*!-, x|| 4 o\\*\£\±7t 7 A 7 A S^E||fi|- shol^EH, ^p| x|| 1 oi|b|Aj2:- ^o|£H=H, Ap| xj| 2, xfl 3 oi|b|Aj^- 
£p| x|| 2 ^2>fi) 4*e||» ^-x|^-b xfl 3 x|| 4 o||u|A|fi7|- ^ ^ol^EHSF S^eH, *\\ 1, n 2, X|| 3 Oflb| 

A J1^ £p| x|| 3 ^FZJ-si ^e||« ^x|sh^ x|| 4 t 1 ^, ^ tH«n Y-cH = a«^7|- S^PI o|*j77p:| *PI x|| 4 oflb|A]^7|. a = 

S^EH, ^Hl 1 . ^Hl 2, X|| 3 Ol|b|A|^- Ap| x|| 4 ^o| Aj-EHg °X|^ X|| 5 ^ZJ-^M Ol^QiAj x|| 1 B 7||; 

6d &!«H^ Y-CH^afl^7|- ££te|-o| Y-ATD^JJl^ 3|-0|AfE|)^ a * , ^ «j«H^ Y-<H =a||^7|- HSW7| 0|Aj 7 ;^| Ap| xfl 1 , 
2, 3, 4 oflb|Aj ^ ^7| x|| 5 =?-y}9\ a^e||# #x|§^ X|| 2 a^Bflf, 

a^7| = HH«f|^ Y-CH =Ej|±:7|- ffl^Oi Y~ATD A J^7|- ^0|AkE[|^ £j * f A|-7| x|| 2 EfTfl S| a^^ of- dj cc - 3 0 |A} 

fe- ahi 3 Slf^a| o|^chx|^ 5# ^g^^ 3^ b|*|«^ oiisai^xh. 

S^th32 

Ail 31 S-0|| SiCHAH, Ak7| ^a^e||o] 0|0||0|#AJ^7|. *|0|^E||S tJ|&^^£|^, ^7| X|| 1 Ol|b|A|^- ^A^ f Xfl 2 0^|b| 
dlL4=r «hO|^EH v X|| 3 0||b|A|£fe. b|»^S^E||7|-S|fe f§£^ ofe b|*|^AH ^-Aj^| D||H£|^XK 

S^&33 

Ai|cH «^ oj7h£)-b xi|cHA]^(c4N)# el^7| ^|oi- xhi 1 oi|b|Aj^( C4 ) i g-c^ §y o|ia|-o|xi^ °joj|o| #aj^ (C3 _ C ) # 
£}#7| ^|oJ-xi| 2 0Hd|AjS(C3) f £!o||o|gAj^( SAN ^ CfSA p_ C ) # D} = 7 | °|o|- xil 3 oJa|Aja(SAN f SAP), *l| 1 , x|| 2 

±^51 ^HShoj0|| oj7|-H|^ Aj^§ °}#7| $\ oh xhi 4 Oi|b|A|^( Sl )S2 )# #£^Sfe XHOjA]^; ^aj<>|| ^cHah, 

a eJCH|0|#Aj2 7 |- #AH * t AJ7| Xfl 1 OfldlAjs^ ^^Efl f A^ 7 | X|| 2 ^|b|A|^- ^0|^E}|, A^| X|| 3 ^|b|A|^- b|^ 

gsR^EH, ZL£|21 Xfl 4 0i|b|A|^7|. a = ^A^eH# ^X|^2I 01^ XHI 1^^, a^| Xfl 4 0fld|Aj^7|. S.- Sl-Ol^-Efl, a^7| x|| 
1, aH| 2 Oflb|A|^- ^^A}EH f A^7| x|| 3 Oil hi I AJ^- A|-7| xfl 4 0i|b|A|^ 7 |. §^0|^E|]# ^X|3^ ^Oj- gAjs|-A^E||7|- H|fe X|| 2 

^7| Xfl 4 Oflb|Aj;^ Z|Z| ^-A^EII^ ^0|A^E|| t Ap| XH| 1 Oi|b|A|^^ ^0|^E|| t M\ 2, Xfl 3 Oi|b|Aj^- A^7| 

Ail 2 ^2}S| ^EHS ^X|^fe Xfl 3 T 1 ^, ^7| Xfl 4 0flb|A|^7^ Z|Z| SK>|AM=||S>|. M^Efl, A}7| Xfl 1, Xfl 2, Xfl 3 Oflb|Aj Jr 

fe- ^7| xfl 3 ^F^l a^e|| # «x|^ xfl 4 ^Z}^, 3! «j*H X,Z-cH^^|^:7h g^oho| x.Z-ATDds^h *K>| Aj-Efljg. g ^, 

7| Xfl 4 0||b|Aj^7^^ M^EH, Ak 7 | XH| 1, XH| 2, XH| 3 OflblAjs- A}7| XHI 4 =?Z}2\ ^E||# ^X|3^ xfl 5 ^Zi— ^ o|^. 
CH^J Xfl 1 E}7||; 

5! y«H^. X,Z-CHH.eH|^:7|" ^^oi X,Z-ATD A Js:7h ^o|a^e||^ £j ^, ^ *j«f| X,Z-oi^^|^7|- ^^|-7| 0|S77|-x| a^j xfl 
1 <Em2\ sfS€ ^^ofe XH| 2 EMS*. 

¥ &!«H^ X t Z-o\=H\±?l S^ohoi X,Z-ATDAj^7|- ^o|a^eH^ g *, a^7| xfl 2 E.^|# » ^ o|ai- ya^g^- 

Ail 3 5E»§W 0|^CHX|^ f§o S b|*|^AH ^°Ajxfl Dflsai^xK 

S^^34 

X|| 33 SMI SiCHA-l, At 7 | xfl 2,3,4 T&J* ^7| 7,8,9^-^ofl a^ 7 | xfl 4 0i]b|Ajs7|- &^S^E||ojg o^|- Aj^( P2 )7h 15[0\M 

^21 #m ofe b|?| *£M ^-lahxHI oil sal ^xk 

S^S35 

^7H°] "lHa^#Bf ^7 1 z| b| ee^ojoj s ^o|| ^ahsj ^^7H°| a|Hb^°!# t ^7| b|Ha^o|| JUa^^ gf^o^. 
£j ^^7Hsj xfl 1, xfl 2 ^#5J flHBfo|^jif i Ap| zv b|E B ^oj-j4 jux^^ At7| xhi 1 ^g^j ojca^oj^ xfl 2 ^#5! 
^oj A^o|ofl ^^7H°] miaai ol^cHAj u|?|«fg ^a*H| Di|sa|^xK>i| ixf^ s§ xflcHAj^ ^o|| s»o|a^ 

aeloiloiMAj^i. gA^^sjo) 01^ a v e|| on ah afo|HS^a| Y-cH^Bil^el SEt: X,Z-o\ = b{\±°}o\ S^fe- A|goi| a-| 
Y-ATDdS X.Z-ATDd^^F ^0|a^e||^ *HO|hJS x|| 1 ^#5J ?JHH^(SWL1 )oi| °j7^-^ aj^sj. xfl 2 ^#51 «g c a) . 
^](SWL2)0i| 2!7^fe ^S^l- ^A}E||S>f o^O|a^e*|o| ^ c£- ^0|^EflSf ^Al^o] ^K>i|Ai Dflsa| ^oi| ^ 1§ ( 

aajji a^7| x|| 1, xhi 2 fJHa^loii °J7^^ aj^ 7 ^ s ^ ^o|o] ^£_k>||AH Dflsa| A|oi| ^aj o# £[o|e S ^ bfo|h# 

^tS xSofi, al^sssi g^, At 7 | a^o|H ^!o||o|#ai^s ^o|a^e|)^ £jo|^o} Y-cHH^|^°} ££^ X,Z-oj = al|^:£}s| a 
mo{\ s^m Y-ATDdS ££^ X,Z-ATDAJ^7^ sK)!^^ £|Dl£ XH| 1 A f ai o, = a^( S WL1 xfl 2 ^#5d ?^a^oj(SWL2) 
o| b|^AH^ AV£fl # ?fl^- ^xjs^s ^o| Y-cHHei| a. ££- x,Z-ol^eil^7|' S^fo^ a|§ch|a-h Ai)^<aHoi| aH*|g ch|o|eH# 



ti|cH&jtH^oi| SSA^ife. 3dS b|?|^ nflaal^xh 



^9 xHoi^s. e!7Wfc x|| 1 *{|o]AJ J>(C4N), S! o|S|BK>l*l^ °!o||o|#a|7|^ x|| 2 *l|cH ^4(03.0, 43^?SH °l 

oi|o|#A|^|- THl 3 ^|0)d2(SAN_C,SAP_C) > ^#5i *JHa^ ^#^5. ?J7^^ x|| 4 *flO| a|£(PS1 ,PS2)« S^Sfe S§ 
fllofAja; w«yo|| slow, 

a^o|H °]oi|o|M£!5^ S^eh©] e S co||aH *j o!oho|#aj£ 7 |. tt&g ^ 51 &!«H^ Y-<H = a||^7|- ffl£W7| o|S^|- 
A| xi| 1, *\\ 2 ±m5l ^iS.B[2\9\ aJ^(SWL1,SWL2)7|- 2.^ H 1 ^Oi^JS^ S^e|| ( xi| 2 H<>\^^ o\0\^ t 

*\\ 3 ^loiAjsfe- y|m^^EH# x|| 1 ?Z}HK xh| 1 , ah| 2 ^#5! = aj^ 7 |. a = ^oI^e}], Ap ( xi| 1 

*HcH£!s-c- ^ho|^EH , Ap| *i| 2 AiioiAj^- ^^EH, x|| 3 *f|cH£Js-^ £p| xi| 1, xi| 3 $l = a^fi| aj^ 7 |.^o| 

#*l°Hr §^011 SF^^Efl7h£|fe X|| 2 ^ZW, #7| X|| 1 , Xj| 2 ^#5! *|=Bte!S| AJ^ 7 |. ^A^eJ)^ ^0|a^ 

EH, £P| 4 1, X|| 2, X|| 3 ^HICHAJ^ Ap| 2 ^^o| A^EH# #X|Sfe Xl| 3 ^7| X|| 1 f Xi| 2 ^#5! aJ^t 

7^ z^zj- s^l^Eflfif ^aveii, Api xi| 1 ,x|| 2,*\\ 3 flojAj^ At 7 | xg 3^ya| gE|* S^Wfe x|| 4 Waf, £p| xfl 1 ,x|| 2 
^#51 ¥JHB^o| aj^ 7 ^ £ = ^^Efl, Ap| x|| 1iX || 2, xi| 3 ^lojAj^ £P| xi| 5 ajeh # x|| 5 ^L^M 

Ap| 5J fcM«f|^ Y-o\^z\\^y\ #*moi Y-ATDds7h sK>I^ehs. g xfl 1, xg 2 ^#5! ?Jna^s| AJ£7|- s|-o|^eh 

St S^E|# #X|Sfe- X|| 6^Z_^K 3hO|A^7h £|fc X|| 7 *W £^E||S|- ^0|A^Efl7Wfe xi| 8 ^PZKah ¥ a 

*NS Y-cH^s]|^7|- g4W7| ^]S^x| fie} s^Eipl- xfl 9 ^L^S ol^oi*] x|| 2 t^l^K 

£p| ^ «H«H^ Y-cH^e^7|- Y-ATDdS7h ^ol^Efls @ *, £p| xi| 2 » ^ bjs 

xj| 3 tmm oI^-chxi^ ^g£S ^ b|?| ^ah ^s*|| D||Ha|4:xK 

S^fh37 

^1 36 lho|| SicHAi, a^ 7 | xg 2 BTjlcHlAi, My\ x|| 1, xj| 2, x|| 3 xflcHAj^- xj| 5 =?-Z}2\ ^*\*^ 3dS f§£S 



§^^38 

^|CH^ e!7F£|^ x|| 1 x||oiAj2:(C4N), §y o|ij£K>|AW °Joj|o|#A|7|^ x|| 2 ^|cHd2(C3_C), 2\ 

oi|o|MA|^|^ x|| 3 *\\ O] a] s:(SAN_C,SAP_C) , ^#5! ?-I^Bfo| =?-^g_ °J7|-£J^ x]| 4 x||cH a|^(psi ,PS2)# S^^fe ^ 

XllOiAjs; ^Ayo|| olQiAH, 

BhO|^ °J0|| 01^^5:7 1- o|-0|AkE|jo| B | HSHO]|Ai ^ ojofl 0 | # a] ^ 7 1. g-AHg * ^ uj«}|^ Y -0| = ^|^7|- S^op| 0|AJ^X| 

xi| 1, xi| 2 ?JHB^o| aj^( SWL1|SWL2 )7|. £ ^ ^Ak E (| i xi| 1 xijcHAj^- ^a^eH, x|| 2 xiloids-^ ohO|A^EH, X|| 

3 ^ICHAJ^- b|S^^Ej|# ^X|3^ x{| 1 ^-£}nh a^ 7 | xil 1, xj| 2 ?J=a^£| d±7|- ^oI^eH, ^7| X|| 1, X|| 

2 ^icHAjsfe ^^a^eh, aj 7 | xi| 3 x\\oi£ls.^.&7\ *\\ 1 , *\\ 3 ^#5! ?JHah°la| a|^ 7 ^ 3F0|a^# °x|^^o hoi | ^-ah^ 

A^EH7hHl^ Xj| 2 1, 2 ^#5! ^HE^o) A|^7F Z|Z| ^^^£}|£|- ^0|A^, Al- 7 | xj| 1 XllCHAj^ 3|-0|AJ- 

EH, ^7 1 xil 2, X|| 3 AilOiAl^;- A^ 7 | xi| 2 a^e«# ^X|3|-b x|| 3 ^7| Xi| i t xi| 2 ^#5! ^271- Z| 

3ho|A^E||fif ^aveji, a^ 7 | xi| i,xq 2, Ai| 3 AHjcHd^^ ^7| xil 3^£}Sl ^eH# ^x|Sfe xi| 4 ^F^K ^7| xi| 1 ,x|| 2 
5! ?J = ahojo| Aj^;f£^ S^Efl, a^ 7 | xi| 1 x-\\ 2, xil 3 xflojAjs;- a^ 7 | xi| 5^2) ^EH-g #x|S|-^ xi| 5?y£S o|^ 

CHS Ai| 1 tMlSLf, 

^7 1 5i HH«H^ Y-Oi^^|^7F Y-ATDAJS:7h ^01^^. *, «i«H^ Y-Oi^ei|^7|> S^op| Aj^x| At 7 | xi| 

1, *ll 2 ^#5! ^-I^Sfojo) Ajjr^ A^ 7 | xi| 5 ^ZfS| #EH# ^X|^H f A^| xi| 1, X|| 2> X|| 3 XilOiAj^it Ap| q 5 zp^oj Al- 

EJ)# ^x|s^ xi| 2 

Ap| =. hh«h Y-Oi^Bi|^7^ ffls^Ol Y-ATD A J^7h ^0|aveH^ Hj f M 7 | xi| 2 E_^l# S- S£-^ a 0|aj x|| 3 «E[ 

S^S39 

Ail 38 &OII 2lO|A^ Ap| ^AtE||o| g °IO||0|#AJ27F ^0|a^eH^ u|SFa^«e|S, xi| 1 xiloiAj^^ S^Efl, xi| 2 xfloi 

d^^- oK)|^e«, ^7 1 xi| 3 xiioiAj^ u\%t&m^?\ sj^ ^S^M b|?|^ yogxil Dflsai^xK 

Ail 38 Soil SiOjAf, a^ 7 | xi| 1 a^ 7 | xi| 2, xi| 3, xi| 4 ?£}o||Ai ^7| x|| 1, x|] 2 ^#5! ?J^B^ 0 | IFah^a^oj^ ^ 

£J3l(P2)7|- ^o|a^e|)# ^x|s^ ^S^^ u|?|^a| ^«g*|| Diiaal^xK 

^^41 

%±Q Ai|cH^^ °J7^^ Xi| 1 XilOiAj Jr(C4N), m-C-l^ SJ 0|^E^|Xi« olOi|0|#A|7|^ Xi| 2 X| 0\ a] s(C3_C) , Ail^ogH °j 
oi|o|MA|7|^ xi| 3 xi|oi^Js(SAN_C,SAP_C), ^#5! °|7^^ xfl 4 ^|oi d s(PS1 ,PS2)# 

XflOiAjs ^AjoiJ SiOiAi, 

£K>IH ^oi|o|#Aj^ 7t ^^euoi a^|e £ ^o{|Ai a ojoi|o|gAj^ 7t 4^s4 * xi| i t xfl 2 ^#5d ^Hafojo) aj^ 



(SWL1,SWL2m 3-^ S^eH, xfl 1 xilcHAlsfe- s^eh, xfl 2 sflofds^ xfl 3 *i|of£]3:£r u|»^^e||# ^ 

*|SKr xfl 1 =P-Z}3l t H 1, n 2 « = BFejs| *ho|^EH, xg 1 xflofdJi:^ SM^W, xfl 2 *il 

ofds^r m^eH, &7\ *f| 3 ailol^Jsir £PI xi| 1, xfl 3 ^#5! ^Haf°i°| aj£7|- «}o|&e||* §0^1 ft#*teWI 

7hS)fe X|| 2 T^Jlf, ^7 1 Xfl 1, X|| 2 ^#5! fl=B^S| AJS7h ^^e||£|. ^0|^Efl, X|| 1 ,Xfl 2,*f| 3 *i|OfAJ Jr^ 

^7| x|| 2 ?Z}S| ^EH# *HI 3 ttH, ^7| x|| 1 ,xj| 2 ?JHB^s| «H>IAWIS|- ^^eH, £PI xf| 

Ml 2 t ^l 3 xilcHAjs-^ A^ 7 | x-il 3 ^£}o| A^Ejl-i- ^x|sfe xfl 4 ^7 1 X|| 1,Xfl 2 ^#51 *lHaf°]°| >J;&7f a.= 

^E«7F S|H 5J £!*H^ X,Z-CH^EH|r±:7F ££^7| 0|£j77W ^7| X|| 1 ,X|| 2,*f| 3 XilO^SLtr ^7| Xf| 5 ^fi| 

*HI 5 ol^-cHS xf| 1 £[7fls>K 

£p| 5! uj«H^ X,Z-o) = a||^7|- E^°l-<*l X,Z-ATDd^7h *|-o|^EHsa ¥ £«HM X.Z-ofHefl^?!- g£^7| o|S^x| 

£P| X|| 1 &7i\2\ 4§§ ^rHofu *i| 2 EMI^, 

^7 1 aj«H^ x ,Z-o|^af|^7|- gsftW X,Z-ATD±!S:7|- o|-0|^E}|^ sj *l ( a 1-7 1 XH| 2 ^7fl# oj- uj cr- a 0 |aj. ya^g 

3fe 7H| 3 i&oi-oi o|^chx|^ 7j§ fgo^ 3^ ^ nflaai^xK 
3^tM2 

*il 41 8WI 9lO\A-\ t a^7| 2,3,4^^ ^7 1 7,8,9^£|-o||AH xp| xfl 1 1 xj| 2 ^#5! SlHa^O| S^^E||gjg <^a|^ aj^ 
(P2)7F ^o|MEfl7|- sqfe 3d« ^S^M «fe u|f|tf^ &#S*I| D||aa|^K 



S^U-43 

*l|o|^ emsq-^ *ll 1 ^|cHajs:(C4N), o|«aK>l*l* &o||o|#A|7|t x|| 2 *flcH aj^(C3_C), £!^<SH °! 

0l|0|gA|7|fe x|| 3 ^|o]^^(SAN_C t SAP_C), ^15! e!7h*lfe- x|| 4 *l|ol£!:E(PS1 ,PS2)» §^ofe S§ 

aho|H °ioj|o|#A]^ 7 |. s|-o|^eHo| a|^s^o||Ai *j ojoi|o|SAj^^F * x|| 1, xj| 2 ^^^o|°| a]^ 

(SWL1,SWL2)7|- ^^Ell, x|| 1 xilcHAis- m^EH, 2 ^Ma|^- ^ol^Efl, x|| 3 ^|oi>M^^ td|^^E||# ^ 
*|ofe ^| t ^7>Bf s ^7 1 X|| 1, Xfl 2 ^#5! £^ o^Ol^EH, A^ 7 | ^| ! t xj| 2 *1|OiA|Jr- S^^EH , ^7| Xj| 

3 XflOlAj^ M7\ X|| 1 , X|| 3 ^#51 H£f°!2| ^JI7[ o|-0|^EH# SfeSeJoU S-Aj^E||7F£|-^ Xfl 2 T^Jih ^7 1 X|| 

1, xfl 2 ?J = a^a| Aj^ 7 |. z|z| s «A^E||fi|. ^oIaveii, ^7 1 xj| 1 xflcHds:-^ ^o|^eh, a} 7( ^| 2| xfl 3 xfl of a] a^ 

7| Xfl 2 ^Z}S| ^E||# ^|ofe Xfl 3 ^P-^K ^7 1 Xfl 1, Xfl 2 ^#5! ^I=S^2| dS7|- 3|-0|AkEHfiF S^EH, AV 7 | ^| 

1,x|| 2,*fl 3 xflofAj^- a^| x|| 3 ^Efl# ^x|Bfe xfl 4 ^7 1 xfl 1, x|| 2 *|=aJe!«l d^7h s.^ ^ 

^eHo|h 5 tf«H^ X f Z-cH=all^7f fflsl-^l o|g^x| a^ 7 | X fl i.xfl 2,^-fl 3 ^flcHds:^ ^7| xfl 5 =?Z}2\ ^|o^ 

*\\ 5 =?-?}°^ Ol^OfAj 1 ^7f|£K 

^7 1 5J uj«Hs X,Z-cHH&l|>i7h ^^oi X,Z-ATDdS7|- ^o|^e|)£J if tn«H^ x,Z-o)^s||^7|- S^7| o|3;;|-a| ai- 
7| xfl 1 &?\\9t S°J°J 4S§ ^S^fe x|| 2 EMI^K 

Aj 7 | = X.Z-cH^sfl^^F ^l§foi X.Z-ATDdS^F o^|^e||^. g *, aj. 7 | xi | 2 » ft! SE^ ZL o|^ uj-^^g 



s^-a-44 

Ail 43 SW| SiOfAi, A^7| ^^A^Eflol o]Oi|0|#A|^ 7 ^ 3K)|AM=H^ td|^^|. H J^ j AJ 7 | x|| 1, Xfl 2 *f| Of A] S^EH, ^ 

7| xfl 3 xficHAjs-^ am 3fe u|?|^ah 7j°2i| Dflsai^xK 
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